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> CoL ERic AsH, EDITOR

The Revolution in Terrorism

HE “WORLD WAR 111" that people

have feared for 50 years is upon us.

Terrorism is global. It is growing from

terror tactics to terrorism as a strategy
and from terrorist interests to terrorist ideol-
ogy. This fundamental shift is revolutionary but
not in the sense of a revolution in military af-
fairs (RMA)—just the opposite. The terrorism
revolution is anti-RMA or, more accurately, a
countermilitary revolution. Terrorism works to
eclipse military use of ultimate weapons like
stealth aircraft, precision-guided munitions,
and nukes. Instead, it uses nonweapons, other
weapons of mass destruction, and high-octane
media. In this setting, the Air Force is a key
player in the world war to kill the terrorism
revolution.

Terrorism has been around centuries
longer than airpower. There are biblical and
other religious references to terrorism. Early
military history records how combatants em-
ployed terror tactics, and the long record of
counterterrorism’s failure is not encouraging.
Yet, never before in history have technologies
existed as they do in today’s Air Force. The
struggle is to make them effective against
such a complex enemy.

The terrorism hydra is dialectic in nature.
It has become both means and ends. It defies
logic but is the epitome of logic—both a cog-
nitive and affective parasite. It abuses emo-
tion from zenith to nadir. Terrorism is both
infinitely cheap and expensive. It can take on
myriad forms and speeds. Currently, global
terrorism blends the classical concepts of tac-
tics, operations, and strategy. It adulterates
military theory, art, and science; it is obscure
in the writings of Clausewitz and Jomini but
prevalent in those of Machiavelli and Douhet.

It jams together attrition and annihilation.
Ultimately, it is an ancient but now revolu-
tionary new paradigm in warfare that requires
genius to obliterate it. This enigmatic war por-
tends an Armageddon between humankind
and machine.

The most technologically sophisticated sys-
tem in terms of chemistry, structure, and elec-
trical synapses is still the human body. It is not
ironic, therefore, that terrorism so inexorably
hinges on human factors, and its hopeful de-
mise will require not only victorious tech-
nologies, but also the steel of morality over
nefarious martyrdom and cowardice. Thus,
the role of airpower in the war on terrorism
involves both the latest mechanistic technolo-
gies and the traditional human qualities of
airmen.

Since its inception, airpower, in essence,
has been linked to terrorism. Remember that
initial observations of aircraft struck fear and
terror into the hearts of the bewildered. Re-
call the terror bombings of cities like London
during both world wars. Consider classic de-
terrence theory, which basically relies on the
principle of terror—the deterred side in ef-
fect being terrorized while anticipating dire
consequences of one act versus another. A
fundamental state of terror from spring-
loaded intercontinental aircraft and missiles
may have kept the Cold War cool. As for
today, readers need no reminding of the con-
temptible “airpower” used to spread terror to
America this past September. Yet, military air-
power’s impressive counterstrikes against ter-
rorism are writing new history and, at the
same time, raising new questions. What are
the ways to use airpower other than fighting
terror with terror? Hence, airpower can be
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venom or antidote, and quality airmen are
paramount to the desired effects of the latter.

For airmen, the terrorism revolution has
proliferated the fight. No longer are flyers the
only ones in contact with the enemy, but all
members of the force are directly in the fight
and in harm’s way. Hence, the logistical “shaft
of the spear” is now increasingly critical to the
overall effort. This is why the two themes in
this issue of Aerospace Power Journal—logistics
and homeland security—have an appropriate
and timely linkage. There is no way aerospace

power can help extinguish global terrorism
without a stalwart, efficient, and quick logis-
tics infrastructure.

Just as airmen, sailors, marines, and sol-
diers are reacting with deadly effect wherever
they are needed, so must the shaft of the
spear engage with a great sense of urgency
and commitment as “the force behind air-
power and space power.” That force is tech-
nological and human. Both must come
through to help exterminate the revolution
in terrorism. o

-)
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We encourage your comments via letters to the
editor or comment cards. All correspondence
should be addressed to the Editor, Aerospace
Power Journal, 401 Chennault Circle, Maxwell
AFB AL 36112-6428. You can also send your com
ments by E-mail to apj@maxwell.af.mil. We reserve
the right to edit the material for overall length.

COMPLIMENTS ON CGO VOICES
WEB PAGE

Thanks for the great article by 1st Lt Tracey
Richardson (“A CGO Look at the Commander
in Chief,” posted to Air Chronicles on 18 De-
cember 2001). | know the author personally
as a previous commander, and it is inspira-
tional to see outstanding ideas and commen-
tary coming forth, especially from someone
who is very busy doing warrior’s work by keep-
ing the C-17 fleet moving and not just sitting
around in a pure academic environment. Her
efforts should be commended and are from
where 1 sit (stuck in the Pentagon). Thanks
for providing an outlet for our many fine
company grade officers.

Col Jay T. Denney
Arlington, Virginia

SILVER FLAG CONCEPT: A REAL
OPPORTUNITY

| read Col Bobby J. Wilkes’s article “Silver
Flag: A Concept for Operational Warfare”
(Winter 2001) with interest and proffer some
comments. The reason we have attrition-model
war games is that people with an Army men-
tality wrote them. The Army’s method of war
has always focused at the line of contact (re-
gardless of how deep the line was), and attri-
tion of enemy equipment and forces was the
order of the day. Additionally, it was easier to
model, and most of the analysts who wrote
the models thought in terms of destruction of
the enemy in battle; also, successful battles lead
to a successful conclusion called “winning the
war.”

The Air Force fought hard to turn it
around, but Tactical Air Command (TAC)
was more interested in getting into bed with
the Army’s Training and Doctrine Command
and minimizing the political turmoil in Wash-
ington. Budgets were at stake, you know. Ad-
ditionally, the Air Force had little under-
standing of warfare and the employment of
airpower at the corporate level. We couldn’t



articulate a viable alternative with a recent
history of success. We had people who under-
stood the employment of airplanes, but the
air operations center (AOC) was still a “sup-
port” function and not seen as the medium
through which you squeezed airplanes, muni-
tions, and men to focus on a target set to
achieve certain effects. Check out Haywood
Hansell’s book The Air Plan That Defeated
Hitler (Washington, D.C.: Government Print-
ing Office, 1975). That was the first “effects-
based” war plan. We had lost sight of what we
were about because all that expertise was be-
hind the green door of the intelligence mafia,
and they were focused on supporting the na-
tional level and the Single Integrated Opera-
tional Plan (a national war-planning tool).
Today, Maj Gen Dave Deptula has successfully
articulated the Air Force way of war in a very
coherent manner, but it was scripted by the
efforts of Chuck Link, me, Willy Rudd, John
Vickery, Jack Warden, and a captain of intel
who was a targeteer. | focused on getting into
NATO air doctrines because we were blocked
by TAC from working it with the Army di-
rectly. The rest of the crew extracted the fun-
damentals of what we knew as “operational
art” from the Soviet literature. That ferment
was down in Checkmate. The Gulf War was
the application of that “doctrinal ferment.”
Worked pretty well, didn’t it? It took only 12
years to bear fruit.

At another time and place, | engaged my
old director of operations, Moody Suter, in a
conversation at US Air Forces in Europe
(USAFE) about why we don’t network the
USAFE/NATO AOCs to the Warrior Prep
Center at Ramstein Air Base, Germany, and
play war games from the bunkers where the
European war would be fought. Even if the
war-game models were attrition oriented, we
would still train the staffs in how to make the
apparatus work and call into question the un-
derlying principles of war on which decisions
were being made—nothing new there.

Gen Tony McPeak wanted to improve the
training of his brigadiers in handling large
formations of disparate aircraft and get rid of
some of the tribal thinking. I suspect that he

RICOCHETS 5

figured he would produce leaders who would
think in terms of airpower instead of just air-
planes. The problem is, he didn’t go far
enough. The colonels should still run the
wings, and the brigadiers should run the or-
ganizations through which the resources are
focused. Gen John Jumper made that con-
nection by declaring the AOC the main
course, not support. Over time we have been
trying to circumvent the intelligence mafia by
linking the sensor to the AOC directly. We
were successful with national assets—U-2s,
Global Hawk, satellites, and Predators—but
not at the tactical level, the one that supports
the joint force air component commander.
General Jumper also correctly noted that the
focus of intelligence, surveillance, and recon-
naissance is to link the sensor to the shooter
directly in real time and to have persistence
over the battle space.

There is a picture of a night refueling of a
B-2 on the cover of Armed Forces Journal Inter-
national with the caption “RELENTLESS” in
bold yellow letters. It sums up the nature of
war: never give the enemy an even chance. It
is more moral to make him die for his coun-
try than for you to die for yours. The latter
part of that sentence is the principle of war
known as “economy of force.” It also sums up
the American way of war that we have been
driving towards since Vietnam.

The organization that runs the air war,
the combat air operations center (CAOC),
through which airplanes become airpower,
should be run by the brigadiers who will one
day employ the forces as three-stars. Such an or-
ganization should have not only the command-
and-control computer support, but also own
the civil engineering and communications
support that completes the hookup. That is
a big package! There should be more than
one or two, and they should be mobile and
deployable—and exercised regularly. To me,
Silver Flag is a smaller part of this entity. It
is the basic-training entity from which a briga-
dier is graduated—or flunked—to command
air forces at one of the CAOC locations. The

Continued on page 120
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Solving the
Great Air Force
Systems lrony

LT CoL SteveN C. SUDDARTH, USAF

Editorial Abstract: Why has the Air Force lost
the lead in technology development that it
held over industry in the 1950s and 1960s?
Colonel Suddarth believes we can find the
answer in the shift in emphasis from product
to process management that began in the
early 1960s. Since that time, the Air Force
has moved from the simple management of
complex systems to the complex management
of simple systtms—and has gained little in
the process.

T IS HARD to think of a more decisive el-

ement of the American military than its

technology base. In the past century, the

United States has perhaps been involved
in more military actions than any other power
and has sustained a surprisingly low casualty
rate while achieving remarkable military suc-
cess. Is this a consequence of “warrior spirit”
alone or the result of unprecedented, long-
term preparations—particularly in technol-
ogy? Dependence upon technology as an
asymmetric advantage underscores the need to
constantly improve the advancement process
of warfighting systems. Technology evolves
rapidly, and the challenge lies in always staying
ahead of it, trying to ensure that some un-
known enemy will not gain a deadly advan-
tage. Yet, such efforts to improve the pace at
which we create and deploy technology have
generally accomplished little. Further, they
have not controlled costs and schedules. In-
creasingly, Americans rely on advancements
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from decades past and count on facing unso-
phisticated opponents. Some people would
argue that we are less competent at building
complex military systems today than we were
decades ago. This assertion leads to a great
irony: the Air Force has moved from the sim-
ple management of complex systems to the
complex management of simple systems—and
has gained little in the process.

During the 1950s, the United States faced a
strategic military challenge of historic propor-
tions. The nation responded with an impressive
array of technologies, including jet aircraft,
radar and computer systems, command and
control (C?) centers, fusion bombs, missiles,
and spacecraft. Even existing technologies
were perfected at an unprecedented rate out of
fear of what our sophisticated adversary, the
USSR, was doing. Perhaps no development bet-
ter exemplifies this trend than our interconti-
nental ballistic missile (ICBM) capability. It
began in earnest in 1955 yet had developed
three generations of systems (an improved
Atlas, Titan, and the solid-fueled Minuteman)
in a mere seven years. The effort did not stop
with missile development but included the con-
struction of hardened silos, automated com-
mand centers, early warning capabilities, and
even a nascent space-based surveillance sys-
tem—all on alert and functioning in time for
the Cuban missile crisis of 1962.

In contrast, a recent upgrade to the Minute-
man 111 missile is now under way for 500 mis-
siles. The effort began in 1993 with the objec-
tives of ensuring their continued reliability and
rapid reprogramming. The new guidance ca-
pability was not demonstrated until 1998, and
some upgrades took two more years.! Further-
more, these upgrades apparently shortened
the range and reduced the accuracy of the mis-
sile.? Understandably, this upgrade was a com-
plicated activity, costing $2.3 billion. It is diffi-
cult, however, to compare the complexity of an
upgrade to the daunting challenges that the
original builders faced, which included having
to design systems from scratch with only vision
and science to go on.

A brief review of developments during the
early Cold War period discloses an impressive

array of combat-relevant technologies, includ-
ing drones, cruise missiles, hydrogen bombs,
optically based intelligence satellites, weather
satellites, radar-guided weapons, and many
more. Technology continues to advance, but
innovation today is often limited to continuous
improvement of existing capabilities. Even
stealth capability, the current flagship of Air
Force technology, came into being only be-
cause the first such system (the F-117) violated
most acquisition rules.® Subsequent systems
that followed the rules (the B-2 and F-22) took
much longer to build into practical aircraft.
Furthermore, stealth is almost entirely based
on research from the early Cold War period.

One can explain the slowdown in techno-
logical development in many ways. The great
discoveries in modern physics and the indus-
trial boom of the early twentieth century pre-
ceded the aerospace-technology boom of the
1950s and 1960s. Some people argue that we
don’t have the confluence of discovery and
technology now to sustain the rate of progress
that we previously knew. Furthermore, the
United States no longer has the fearful in-
centive of its traditional adversary. The USSR,
tenacious and technologically sophisticated,
drove the United States to go farther in space,
as well as become more precise with nuclear
weapons and smaller with communications
technology; we always needed to be better
and get there first. The “Red Scare” was par-
ticularly acute in the 1950s and early 1960s,
but as time progressed, the fear (and, eventu-
ally, the adversary as well) went away. Indeed,
our situation has changed, but it is difficult to
blame our lack of innovation on the waning
Cold War, particularly with so many new and
unpredictable military challenges today.

The past two decades have seen unprece-
dented growth in information technology, an
area in which the military once led but now
barely follows. Biotechnology is rapidly growing
and becoming increasingly relevant to the mil-
itary, yet it can do little to catch up. The con-
fluence of aerospace technologies and high-
technology information systems allows for
entirely new ways of fighting—advanced small,
unmanned aerial vehicles and cruise missiles;
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laser weapons; and direct links from sensors to
shooters. The military pursues all of these but
with disappointing progress. Why is it so far be-
hind industry and academe in areas so critical
to its “revolution in military affairs”? Bureau-
cracy has grown, and the military seems to have
lost focus on how to do this essential task. In
fact, the seeds for this slowdown in military ca-
pability were planted long ago and have taken
root for over 35 years. Thus began the slow
move from the simple management of com-
plex systems to the complex management of
simple ones.

The Great Shift
iIn Management Philosophy

Since the man in charge of the work himself
determines what he needs as his work pro
gresses, reviews at higher echelons of his de-
tailed requirements are meaningless; such re-
views make sense only when they are directed
at the effectiveness of his work as a whole.

—Air Force Scientific
Advisory Board, 1947

Whereas the general trend in large private
and public organizations has heen towards a
small staff focused on identifying large issues
for the consideration of the senior leadership,
in [the Department of Defense] a large staff
identifies relatively small issues. . . . Today’s
[Office of the Secretary of Defense] staff bores
into small issues regarding weapons invento
ries or stockpiles and conducts numerous
analyses that are frequently inconclusive and
contradictory. Too many of these analyses
often involve issues that in isolation are too
insignificant for senior leadership interest or
action, and do not lend themselves to mean
ingful aggregation. And it is by no means
clear that the senior leaders of the department
in recent years have encouraged the develop
ment and serious consideration of potentially
troublesome major issues.

—Tooth to Tail Report on the Planning,
Programming and Budgeting System,
2000

How did the process get so enamored with
analyses, stockpiles, or, for that matter, cost
and schedule details that hide the real issues?
Many opinions exist. Fundamentally, however,
a clear shift in management philosophy took
place during the mid-1960s.

Between 1962 and 1965, Secretary of De-
fense Robert McNamara began a new trend in
the Department of Defense’s (DOD) systems
development. These reforms focused on quan-
tifiable management metrics, decisions based
on up-front analysis, centralization of author-
ity, and end-to-end reliance on contractors for
delivery. McNamara desired considerably more
oversight across service-oriented acquisitions
than did his predecessors. He directly attacked
this issue on many fronts but always with ex-
tensive planning and centralization. He first
organized a position of assistant secretary for
systems analysis, held by Alain Enthoven, one
of his first “whiz kids.” Enthoven’s group ex-
amined strategy, need, cost, and a host of other
factors along with technical feasibility.* Soon,
all DOD actions were examined in light of
systems analysis, an outgrowth of the game the-
ories developed at RAND to model the unpre-
dictable nature of nuclear war and bombard-
ment.

The lengthy process of systems analysis re-
moved decision-making authority from tech-
nologists and centralized it in the offices of
Pentagon analysts. McNamara also imple-
mented the Planning, Programming, and Bud-
geting System (PPBS), the detailed, multiyear
planning process still used by DOD. This sys-
tem further centralized decision making
within the Office of the Secretary of Defense,
reducing service autonomy and program-
management flexibility. Finally, McNamara
segregated the conceptual design and plan-
ning phases from the engineering and pro-
duction phases under his Total Package Pro-
curement Concept (TPPC), which drove a
wedge between government technologists
and contractors. The government undertook
massive studies to define mission areas, spec-
ify performance measures, analyze feasibili-
ties, and estimate costs. Essentially, the con-
tractor pursued engineering development
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and production with little involvement or
oversight from the government. Under
TPPC, the government began to divest itself
of its hard-won technical competence.

Reliance on prime contractors, up-front
technical studies, and planning, however, did
little to avoid costly and time-consuming tech-
nical problems. McNamara created several
flagship programs to demonstrate the bene-
fits of his improved approach, all of which
produced mixed results at best. The TFX
fighter (later known as the F-111) ran into a
decade of engineering problems concerning
variable-geometry wings and engine intakes.
Engineers discovered both of these concerns
late, despite extensive preplanning and analy-
sis. In the absence of prototyping, such prob-
lems could emerge only as unpleasant sur-
prises.> Similarly, gross underestimates of
empty weight and overestimates of wing-spar
strength for the C-5 transport limited its ini-
tial usefulness to less than that of the out-
dated C-141, at least until it could undergo
expensive modifications. The government’s
technical oversight proved sorely lacking in
both programs because they were just too
complex to manage from contracts and plans
alone.

Numerous other reforms have followed Mc-
Namara’s, each seeking to satisfy his original in-
tent while simultaneously restoring the system
to the level of lean competence that existed in
the early Cold War. However, most have failed
to restore agility, and many have worsened the
bureaucracy and have further constrained pro-
gram managers. For example, the Packard
Commission reviewed weapons-system policy
under Secretary of Defense Melvin Laird
(1968-72), concluding that power needed to
be decentralized to reverse many adverse ef-
fects of McNamara’s reforms. These reformers
also wanted a better handle on cost growth, a
comparison between the “as built” cost and
some earlier cost estimate. Consequently, they
created an elaborate set of review boards, in-
cluding the Defense Systems Acquisition Re-
view Council and service-level equivalents such
as the Air Force Systems Acquisition Review
Council. Furthermore, in light of an increased

desire to control costs, specific reporting re-
guirements were levied upon program man-
agers to report to higher headquarters, DOD,
and Congress on significant changes to cost,
schedule, or requirements.® Over the years, sev-
eral other reformers, including Frank Carlucci
(secretary of defense under President Reagan)
made reforms in terms of dollar ceilings, num-
bers of critical milestones, and so forth, but the
trend of management-centered acquisition re-
form has continued undaunted with little real
change in theme: “There was a widespread be-
lief . . . that ‘better management’ would solve
the problem. ‘Better management’ had a ten-
dency to be translated into ‘more manage-
ment’ with an accompanying increase in rigid-
ity, delay, and the suppression of initiative.””

The Packard Commission of 1986 and the
Goldwater-Nichols Department of Defense Re-
organization Act of 1987 continued the
process, increasing the number of reporting
chains that programs had to go through. Pro-
gram Executive Offices (PEO) were created
along product lines to “streamline” the man-
agement of programs under the service secre-
taries. Keeping personnel and facilities under
the uniformed services in traditional com-
mands created two lines of authority, each with
its own reporting requirements and bureaucra-
cies. Although done in the name of streamlin-
ing, these actions have created the opposite ef-
fect. Goldwater-Nichols also set off a series of
acquisition-reform movements that have re-
vived a stronger version of McNamara’s TPPC
concept under a new name—Total System Per-
formance Responsibility (TSPR).

The Fundamental Nature of the
Management Shift

Generally, a belief has spread throughout
DOD that has also been embraced by Ameri-
can society at large—that advanced planning
and detailed processes lead to good deci-
sions. Therefore, the focus on management
reforms has usually involved reorganizations,
the creation of new committees, or reporting
requirements. Often, this belief in planning
and process transcends the vision for the
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products themselves—or even the quality and
preparation of the workforce that produces
them. Rather, the new faith believes that a
good manager knows how to set up the right
procedures that will always lead to good deci-
sions and project success. In The Death of Com
mon Sense, Philip Howard discusses a generally
worsening American trend of bureaucratic
processes.® He makes a strong association
with earlier legal traditions and a shift toward
increased management-oversight process that
is deceptively rational but seldom delivers the
desired results. Following this tradition,
Americans are too quick to add one more
management step or convene one more com-
mittee. With the increased management over-
head, planning horizons keep getting longer,
and opportunities are squandered.® Recently,
an Air Force laboratory was asked to plan its
technological thrusts for the next 10 years.
Einstein once said, “If we knew what it was
that we were doing, it wouldn’t be research,
would it?"2° There is little room for an Einstein
in a laboratory with a 10-year planning horizon.

The process has become extremely cost-
centered. Much of the current view of how to
manage war became focused on developing a
theoretical “science of war” in the form of
two-person zero-sum games. To simplify the
cost-benefit analysis, one needs a single,
straightforward metric. Nearly all processes in
place today for management of the defense-
technology establishment entail seeking
funding from Congress, distributing it to the
services, reporting on its expenditure, and so
forth. Tools such as earned-value manage-
ment focus on expenditures and their track-
ing against targets. Technical alternatives and
risks (even schedules) generally take a back-
seat to financial issues. In the past two
decades, the desire to mimic industry has fur-
ther reinforced the cost-centered point of
view. We keep trying to quantify the cost of
our outputs even though we can’t really quan-
tify the outputs themselves. (For example,
how many F-4s equal a B-2 bomber?)

In the management-centered organization,
systems analysis was promoted from being a
tool that provided data to a decision maker to

being tantamount to the decision itself. A prin-
cipal goal of systems analysis involved consider-
ing all other factors in extensive planning be-
fore embarking on a technological pursuit.
“Crash programs” essentially stopped, as did a
lot of prototyping and research. The pressure
to subordinate innovation to other factors has
remained constant. In the 1950s, the bomber
generals, particularly Curtis LeMay, fought re-
search and development (R&D) for ICBMs, be-
lieving that they were an expensive and unnec-
essary adjunct to manned bombers. Today,
under the Goldwater-Nichols Act, funding au-
thority for all major programs resides in opera-
tional commands that understand how to fight
with current weaponry but may not appreciate
the impact of new technologies that don't re-
semble current inventories. Users, including
war fighters, tend to think in evolutionary
terms and generally start with the development
of a concept of operations (CONOPS). How-
ever, it is nearly impossible to develop a
CONORPS for systems that no one has imagined
yet. Those without the necessary background
who try such development tend to write science
fiction about things that can’t be built. Scien-
tific and engineering innovators must perform
this function. We must give them the freedom
and resources to do it, but the subordination of
technology has hindered military innovators
from developing capabilities that do not fall
neatly into current force structures.

Finally, and perhaps most destructively, the
new management ceased to understand the
importance of human capital and replaced it
with process. This management took a mini-
malist approach: don’t hire the best; hire only
whom you need, and use the process to en-
sure that whomever you hire can do the job.
Although great strides were taken to make
the Air Force a pleasant place to work during
this time, little occurred to ensure that key
components of the technical workforce re-
mained ready. A recent (and exhaustive) sur-
vey indicates that fewer than 15 percent of
today’s Air Force officers in program offices
have their highest degree in a technical spe-
cialty. In 1974 these officers made up well
over half of the population—technical people



7\

SOLVING THE GREAT AIR FORCE SYSTEMS IRONY 11

for technical jobs (fig. 1). Today, we have
shifted from technical qualifications to the
Acquisition Professional Development Pro-
gram (APDP)—essentially process indoctri-
nation, which reinforces the idea that
process, not people, will solve our problems.
Furthermore, it encourages advancement by
“ticket punching,” which at times reaches the
level of absurdity. For example, an otherwise
unqualified officer replaced an experienced
physicist as chief technologist simply because
the officer had APDP “Level-111” certification.
Without proper tailoring, Developing Aero-
space Leaders (DAL)—a new Air Force career-
management system—might also endorse
ticket punching by adding new breadth-of-
experience requirements for officers seeking
advancement. Those formalized requirements
include professional military education, staff
assignments, assignments within other spe-
cialties, and so forth. Under the constraints of
DAL, technical officers might have only two
or three assignments (6-9 years) within their
technical specialty in an entire 20-year career.
Even if the Air Force can live with such a short
period of technical contribution from techni-
cal officers, they will lose their skills during

the “broadening” assignments and become
unable to bear fruit when their service needs
them most. In short, if the Air Force wants
technical leadership, it must not fail to nur-
ture both the leadership and technical quali-
ties of the individual. It must then use the
abilities of a properly trained workforce. Pro-
cess is a poor substitute for quality people.

Did the Management
Shift Bear Fruit?

Proponents touted that the preplanned,
rational, process-oriented approach would
ensure that systems were effective—that is,
that they would accomplish their intended
purpose. How about the management shift it-
self? Was it effective?

System Effectiveness and Cost Efficiency

McNamara’s triad of reforms (PPBS, systems
analysis, and TPPC) focused first and foremost
on improving effectiveness and efficiency. De-
velopments were not to begin until paper
studies demonstrated their effectiveness in
advance. Further analyses sought to show cost

System Program Office
Officers in 1974
Other
5%

Management
39%

Engineering
56%

System Program Office
Officers in 2001

Management
Other 46%

40%

Engineering
14%

Figurel. Highest Academic Specialty Data, 1974 and 2001
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efficiency by means of measures such as max-
imum enemy harm inflicted per dollar spent.
Unfortunately, in spite of detailed studies, the
effectiveness and efficiency of systems untried
in battle are always difficult (if not impossi-
ble) to assess properly. Untold resources have
been spent since the institution of these re-
forms, particularly on simulations and mathe-
matical modeling intended to show the rela-
tive merits of one system over another. At
best, the merits of these studies are debatable
because politics plays a substantial role in es-
tablishing rules for the analyses. In the end, a
leader must make a decision, often basing it
on “gut feeling.” Prior to the advent of the
systems-analysis approach to project selec-
tion, the Air Force built some enormously
successful programs such as the B-52 and
Minuteman missile, systems that remained
operational with revolutionary peacekeeping
capabilities which lasted for many decades
(and are still in use). After the advent of the
systems-analysis approach, we also con-
structed systems such as the F-15 and F-16,
which proved quite effective in the Gulf War.
(Interestingly, F-16 plans and analyses identi-
fied air superiority as its optimal use. In real-
ity, it performed best as a ground-attack air-
craft.) Did these studies make a difference?
Does a metric exist?

Cost Control

Similar centralizing reforms aimed at reduc-
ing cost growth, a curious metric for military
systems, quickly followed McNamara’s re-
forms. The ultimate and important metric is
final cost. Since we have no way of really
knowing what a system should cost, however,
we assume that the original estimate will de-
termine the “should-cost” baseline. Yet, be-
cause systems are so diverse, it is hard to com-
pare whether a missile should cost more than
an airplane, a satellite, or a computer system.
Therefore, it is very difficult to know what the
original estimate should be, and most pru-
dent program managers pad costs or weaken
requirements to deal with uncertainty. This
situation did not deter reformers, however,
who made idealistic claims. The Goldwater-

Nichols reformers made bold plans in the
early 1990s for what they might do with the
enormous savings they forecast from their
management-oriented approach. In the
words of Jacques Gansler, “To pay for our
Revolution in Military Affairs, we must wage a
Revolution in Business Affairs in all areas and
simultaneously.”!! The fact that it is nearly im-
possible to know what a particular develop-
ment should cost does not mean that the ex-
ercise is entirely meaningless. One must use
some basis of estimation for planning pur-
poses. Yet, the point is that one gives more im-
portance to these estimates than they deserve.
After all, they are just estimates.

The reformers claimed that they would con-
trol cost growth. Unfortunately, the record is
disappointing. In a 1993 RAND study, Jeffrey
Drezner and others sought to characterize
cost growth (variance between initial and
final contract baselines) against a wide variety
of factors. In general, they found that dur-
ing the time period between McNamara’s re-
forms (1965) and 1990, cost growth hovered
at around 20 percent, on average. This per-
centage is more or less constant, and “no sub-
stantial improvement has occurred in average
cost growth over the last 30 years, despite the
implementation of several initiatives intended
to mitigate cost growth.”?

In the last 15 years, we have seen another
round of reforms (the Packard Commission
of 1986, Goldwater-Nichols Act of 1987, and
Acquisition Reform movement). In spite of
claims that these reforms would lead to cost
reductions, Air Force cost overruns grew an-
other 9.9 percent!'® If control over cost
growth was a goal of these reforms, they have
not delivered.

Quality of System Integration

Another justification for our burgeoning man-
agement structures is that they lead to more ef-
fective integration. Armies of managers, con-
figuration specialists, quality-control engineers,
logistics staffs, and others will assure that our
systems work more effectively with each other.
Since success or failure in these areas is sub-
stantially subjective, one finds it difficult to fully
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assess any potential gains from the growth of
management. Although some people claim
that Air Force systems have improved since the
shift in philosophy, today’s capabilities do not
compare favorably with those of the past. Early
developers accomplished spectacular things,
including the entire ICBM system, Distant Early
Warning, the air defense network, and the Air
Force Satellite Control Network. All of these
were megasystems with tremendous integration
challenges, yet their developers tackled them
without the “benefit” of today’s enormous bu-
reaucracies.

Audacity of Development

The Air Force’s R&D establishment exists to en-
sure that, technologically, our service is second
to none. From 1950 to 1965, the Air Force un-
dertook an unprecedented series of develop-
ments that will probably occupy a special place
in world history. Capabilities that no one
thought possible at the beginning of the period
became operationally routine by the end. In
Rescuing Prometheus, Thomas Hughes describes
this era as “far more complex than that popu-
lated earlier by heroic inventors such as
Thomas Edison and firms such as the Ford
Motor Company.”* After World War 11, Ameri-
cans (and most of the world) came to expect an
unrelenting, even accelerating, technological
progress as a simple fact of life. Much of this op-
timism is directly tied to aerospace and related
technologies in the short 15-year period from
1950 to 1965. Indeed, the stuff of high tech-
nology is rooted in aerospace development,
which includes jet fighters and bombers, ther-
monuclear weapons, intercontinental missiles,
radar- and infrared-guided missiles, drones and
cruise missiles, computerized C? centers, micro-
electronics, early warning radar, optical space
surveillance, weather satellites, and the fastest
airplane ever made. All of these aerospace de-
velopments shared several attributes: they were
intellectually sophisticated, they were highly
complicated to manage, they involved large
workforces, and, not surprisingly, they were
tremendously expensive.

From 1966 to the present, the Air Force en-
tered into a phase that certainly improved and

optimized prior developments but could
hardly be considered revolutionary in the
same sense. These evolutionary developments
also involved large workforces and were
tremendously expensive. They improved upon
basic capabilities to make more versatile and
capable aircraft, missiles that carried more pay-
load, secure C2, and so forth. Innovation con-
tinued, and the list includes laser-guided and
other precision weapons, stealth technology,
real-time space intelligence, and satellite navi-
gation—all of which represented considerable
advances in the state of the art. However, one
has difficulty comparing favorably the fruits of
the last 36 years in the area of military innova-
tion to those of the preceding 15 years, partic-
ularly considering that the money spent in
modernization has remained roughly constant
over that time period.

Many possible explanations exist as to why
the early Cold War years were more produc-
tive than our recent past. Certainly, our com-
petition with the Soviet Union created a sense
of urgency that cut through much of the pol-
itics and red tape that characterize govern-
ment-led developments. In fact, Hughes reg-
ularly points out that the more audacious
projects, such as Atlas and Minuteman, prob-
ably would have failed had it not been for the
times and the sense of urgency that they gen-
erated.'® Gen Bernard Schriever, head of mis-
sile development and a prime architect of the
early Air Force technical establishment,
claimed that the entire space and missile ac-
tivity got a tremendous boost from the fear
generated by the Soviets’ launch of sputnik—
an opportunity for which he was ready. As
time went on, fear of the USSR went away.
Eventually, the USSR itself went away. An-
other possible reason for the disparity in de-
velopment audacity is that the critical funda-
mentals had just been discovered. Rockets,
turbines, computers, solid-state electronics,
and nuclear and thermonuclear devices were
all relatively new to members of the early
Cold War generation. Just about anything
they did was innovative. One might make sim-
ilar arguments today. The potential for inno-
vation in technology continues if we properly
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exploit biotechnology, polymer electronics,
new device-fabrication techniques, optoelec-
tronics, lasers, and many more fundamentals.

Innovation: Straightforward
but Difficult

Restoring simplicity to the management of
complex systems requires a shift back to the
timeless quality of leadership, beginning with
the leadership to remove massive portions of
the complicated management edifice built
over decades. The military has attempted many
streamlining initiatives in recent decades,
from Total Quality Management to Acquisition
“Lightning Bolts.” Although most of these ini-
tiatives could have been effective, they often
made only minor revisions to the large, bu-
reaucratic infrastructure. We need leadership
to reimplement the timeless principles. Early
Air Force technologist-leaders understood
these principles even though they talked
about them relatively little.

Principle No. 1: Put the Most Important Things First

Sometimes these are obvious, such as the im-
portance of technology in combat. Our early
leadership clearly understood this—witness
Gen Henry “Hap” Arnold’s claim that “World
War | had been won on brawn, World War 11
through superior logistics, but any future war
would be won by brains.”'¢ Given the signifi-
cance of just two atomic bombs in ending the
largest war in history, we should not shrug off
the importance of technology in our mission,
and we must boldly advance aerospace tech-
nology.

Principle No. 2: Leadership Must Focus on Results
More Than Process

For system builders, results come in the form
of successfully used products. Process must be
a tool to generate results—not the other way
around. Many successful corporations are
quick to point out that although processes are
helpful and sometimes elaborate, they are
only tools to elucidate decisions. Ultimately,

people make decisions. Leaders make deci-
sions. If the process gets in the way, the leader
must decide to put the product first. This is
often difficult when processes are sometimes
codified in regulation. Leaders must use their
maximum latitude and stand up for their re-
sults and for their people. One sees this prin-
ciple at work in the way General Schriever
handled aerospace contractors who accused
him of violating competition laws and regula-
tions by serving as systems integrator for
ICBMs. The general vigorously defended his
decision as a successful promotion of compe-
tition: “The assertion which | have heard a
number of times is that the present manage-
ment approach eliminates competition. The
fact is that the opposite is true. We are open-
ing up the program for competition. The top
electronics companies have been invited to
compete for the development of the radar
tracker, and the same applies to the computer
and inertial guidance system. . . . In other
words, we are going to the industries where
the greatest competence exists for each [of]
the major components of the system.”*’
Good systems are made out of good com-
ponents. In a 1955 memo, General Schriever
answered aerospace industry’s criticism of his
decision to use the government as system inte-
grator.!® He stated that the best components,
part by part, tended not to come from a single
integrating contractor since the latter tended
not to favor the best design. Rather, such con-
tractors promoted their own developments,
even if they were inferior. Schriever clearly un-
derstood the importance of having the best
propulsion system, the best guidance and con-
trol, the lightest booster shell, and so forth. His
intention was to build a quality missile system.
One must manage good developments
from a whole-system perspective. When they
build a new car, automakers are just as con-
cerned about the manufacturing process, ser-
vice, and parts as they are about design. Mili-
tary systems have the same fundamental need
although the variables differ since quantities
are much smaller and the market dynamics are
different. For example, some military systems
can have “bugs” worked out downstream. Man-
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ufacturing efficiency is less an issue for one-of-
a-kind systems, such as some spacecraft. Still,
the system perspective remains. For example,
ICBM pioneers understood that their system
had to be a military system. It had to be hard-
ened, redundant, and fail-safe with robust C2.
They insisted on including a substantial cadre
of government (including military) scientists
and engineers to ensure that the system was
not only the best that it could be, but also mil-
itarily relevant and useful.

A third corollary holds that the customer
cannot always choose the best product in ad-
vance. Early leadership in technology saw a
host of audacious developments, from hydro-
gen bombs to missiles to pilotless air vehicles, as
being critical to our war-making capabilities.
But before they could begin, they needed suffi-
cient authority to serve as their own advocates.
Initially, nearly all developments in the late
1940s and early 1950s were direct conse-
quences of war-fighter requirements, resulting
primarily in bombers of increased range and
envelope. A shift took place in the early 1950s:
“developmental planning offices” pursued the
development of systems not driven by war fight-
ers (or “pulled” by requirements). Rather, they
focused on “technology push”—systems that
should be built merely because they could be
built and because they would be significant in
battle. Perhaps the most notable of these was
the ballistic missile program. Missiles were par-
ticularly unpopular among the bomber gener-
als, and, at the time, they had no operational
organization to advocate their use. The engi-
neers and scientists who proposed them had to
serve as their own advocates.'®

Principle No. 3: Be Good at What You Do

Steve Jobs of Apple Computer often claimed
that the success of his company was based on
its personnel policy: hiring people “insanely
great” at what they did.? Early Air Force lead-
ers clearly understood this to mean that the
service’s technical personnel should have ex-
cellent technical skills. Perhaps Louis Ride-
nour put it best in his Scientific Advisory
Board report of 1949: “Under no circum-
stances should a highly technical job carrying

responsibility and authority be filled by any-
one except a fully qualified technical man.”?

Our current philosophy of substituting
APDP’s process indoctrination for in-depth
qualifications falls far short of the kind of ex-
cellent workforce known for stellar output.
The Air Force must learn to expect contribu-
tions on the job—the kind that come only
from technically savvy people with the neces-
sary experience and education.

Principle No. 4: Use Leaders Who Can Lead and
Earn Respect

Early technical leaders in the Air Force had
strong scientific or engineering credentials
from top institutions, and they surrounded
themselves with similar people. Membership
of the Scientific Advisory Board read like a
“who’s who” of science at the time, featuring
such prominent people as Theodore von Kar-
man (leading aerospace scientist), Ridenour,
and John von Neumann (primary inventor of
the digital computer) at the head. When Gen-
eral Schriever was standing up the ballistic
missile program, he chose two well-published,
prominent engineers (Simon Ramo and
Dean Wooldridge) to head the effort. He in-
tended to attract talent under skilled leader-
ship, and the approach appears to have
worked. Jobs described a similar situation at
Apple in the mid-1980s, when the company
replaced its technical-managerial staff with
“professional” management. In his words,
these people “knew how to manage, but they
didn’t know how to do anything.”?? Apple had
to hire back much of the technical talent as
managers to produce systems as innovative as
the Maclntosh. Air Force technical leaders
must be technically qualified and respected
by their workforce. Our service must not use
technical-leadership jobs as mere “broaden-
ing” opportunities for officers from other
areas unless they also have the required back-
ground and command respect.

Principle No. 5: Don’t Outsource Your Thinking

Early Air Force R&D centers were very active in
prototyping, developing, and testing. General
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Schriever created both a coordinated team of
government personnel and his integrating
contractor, Ramo-Wooldridge Corporation
(later known as TRW). “Military engineers
worked all the way down to the subsystem level
at every phase of development from basic re-
search to mass production.”” Using a govern-
ment-centered team, the general could always
trust his people to choose the best compo-
nents from a myriad of providers, rather than
restricting themselves to a single aerospace
contractor, who often provided substandard
options. He also used military engineers to en-
sure that the systems could stand up to combat
conditions. For example, the Atlas ICBM (de-
veloped by Convair) at first had no shelter to
protect it from enemy attacks. General
Schriever and his military/Ramo-Wooldridge
team corrected that deficiency through the de-
sign of the silo-based Minuteman system. In his
article “The Need for Technical Warriors,” Col
J. Douglas Beason outlined the importance of
having a brain trust of technical officers within
the military to manage contractors with in-
sight, organize efforts, and define require-
ments.?* Successful organizations take control
of their own destiny.

What Can Be Done?

Although PPBS is mandated, the Air Force
could take a minimalist approach and use the
process as a formality in the budget cycle. At
a minimum, the service could stop creating
its own corollary additions to the bloated bu-
reaucracy, such as innovation steering groups
(which “plan” future innovation activities).
To the maximum extent possible, the Air
Force could encourage its organizations to
work within flat funding lines and submit a
simple annual budget. The Air Force did this
before with great success and could do so
again. Generally, PPBS has not changed the
bottom line of most organizations anyway, so
we could assume something approaching flat
funding and consolidate program elements
(PPBS line items).

Increasingly, we need to focus attention on
managing in conditions of uncertainty by using

a changing technology base in a fluid, often
chaotic, world. Doing so requires restoring
human judgment and leadership as the guide,
as opposed to plans that quickly become obso-
lete. Judgment requires skill, and there is no
substitute for it. People, not plans, really are the
most valuable asset. Quite simply, the Air Force
must stop the death spiral of technical talent.
Fixing this problem requires investment and a
culture change. The only alternative is to con-
tinue down the current, unfruitful path. Fur-
thermore, education and recruiting alone can-
not fix our personnel problem. We must match
the work environment to an appropriately
skilled workforce. For example, we could work
the short-turnaround budgets through a
process that more closely resembles the mar-
ketplace of ideas rather than multiyear ad-
vanced planning. This change would allow the
most innovative people to quickly get the re-
sources they need to pursue their ideas and
would remove the layers of checkpoints they
must currently navigate. In the place of plan-
ning and budgetary controls, the workforce
could be managed through incentives. Al-
though promotion is clearly a key incentive,
often the mere growth of a program, based
upon its own success, is incentive enough for
the kind of excellence-driven employee we
need. Maximizing the authority of local leaders
to promote people locally within their work-
force goes far in this regard, and Air Force Ma-
teriel Command has already seen successful re-
sults from two pilot programs that delegate
promotion authority to the lowest levels for
civilians. Even though military members are
promoted through a central board, local pro-
cedures could be used to differentiate between
performers and nonperformers much more ef-
fectively.

This kind of change is a massive culture
shift, and it may require reexamining other
sacred cows within the Air Force. For example,
the service has the opportunity to redefine
the boundaries between laboratories and pro-
gram offices. Currently, those offices must do
the unstructured, creative work of conceptual
design, followed by the disciplined manage-
ment of a detailed build with all of the con-
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figuration management and support issues
this process entails. Perhaps it would be bet-
ter to move the conceptual-design activity and
associated resources into the laboratory,
where a culture of high-technology innova-
tion is more easily fostered, and keep the
downstream activities in a more disciplined
program-office environment.

Another option entails relocating certain
activities where they are more likely to pros-
per. For example, locating laboratories in
“high intellectual capital” areas such as the
West Coast or Boston may be expensive and
politically difficult, but these are the logical
places for laboratories since they have the
necessary academic and industrial infrastruc-
ture to feed a leading R&D center. All of
these suggestions are difficult, but we cannot
continue to wallow in the current bureau-
cratic state.
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ENERALLY VICTORY IS attributed

to generalship, esprit de corps,

greater resources, and so forth. Too

rarely is tribute paid to grand strat-
egy and management.

These latter two factors are perhaps more
important in the limited wars of the present
than in the major wars of the past. Whether
that will be so depends upon the philosopher-
kings at the top of Plato’s pyramid and upon
their military advisers charting a wise course
and providing for the execution of policy de-
cisions. Ends (strategic objectives) must be
connected to means (resources) by an appro-
priate grand strategy.

©2002 by Robin Higham and Mark P. Parillo. All rights reserved

The
Management
Margin

Essential for Victorye

DRr. RoBIN HIGHAM
DR. MARK P. PARILLO

Editorial Abstract: While generalship and
technology tend to grab the headlines, an
equally important and often overlooked con
tribution to victory is the effective manage
ment of means (forces and materiel) that en
ables an insightful grand strategy to satisfy
ends (national objectives). Professors Higham
and Parillo give us a brief history and analy
sis of this most important topic of warfare.

The management pattern has to include
both the downward dissemination and follow-
ing of orders and an upward flow of under-
standing, constructive criticism, and obedi-
ence. As an example, in 1993 the chief of the
air staff of the Netherlands Air Force had to
explain to the civil leadership that in order to
keep 72 F-16s operational, he needed 124 ma-
chines.

Management and leadership are not the
same. The former impersonally carries out
business affairs and makes submissions. The
latter personifies command or authority. Too
often, unfortunately, it is assumed that mili-
tary leadership includes administrative tal-
ents, but this is often not so. Lord Hives,
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chairman of Rolls-Royce, could still pick up
any tool on the shop floor and demonstrate
its proper use. How many air marshals can do
that? Indeed, until after 1945, how many un-
derstood the complexities of the bamboo bas-
ket of supply? Or even of the barbed-wire-
strand decision pattern? Marshal of the Royal
Air Force (MRAF) Sir Arthur Harris’s des-
patch on Bomber Command, 1942-45,
makes it clear how much vision and manage-
ment skill was needed to bring that force to
the level of the 1939 dream.

War requires the organization, manage-
ment, and efficiency of the invisible in-
frastructure in peace as well as in war.

Not only bards and historians, but also
businesses themselves have neglected the need
to publicize what it took to ready successful
armed forces. Ever since the mid-nineteenth
century, ever more complex weapons systems
have required parallel organizations to make
and care for them. The emphasis upon staff
work that was made visible by the Crimean
War and the struggles of the 1860s-1870s, in-
cluding the introduction of the telegraph,
railways, steamships, and the enormous ca-
pacity of the Industrial Revolution, de-
manded skilled management planning and
execution by general staffs from well before
mobilization. Yet, both navies in the nine-
teenth century and air forces in the twentieth
resisted the necessity to encompass grand
strategy in visions of the future. At the same
time, careerism swung in and out of favor,
critically damaging technical management by
the emphasis upon rank and sometimes irrel-
evant activities, versus the benefits of long-
nurtured experience.

War requires the organization, manage-
ment, and efficiency of the invisible infrastruc-
ture in peace as well as in war. And wars may
occur because an underpinning is not in place
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upon which politicians can confidently erect
their grand strategies for stability and peace.

As a direct result of the naval scouring of
the Baltic in the Crimean War, the Russians
built a railway line to Europe, unreachable by
blockade, and also launched 95 new steam
warships for ocean raiding against the vul-
nerable British merchant fleet. At the same
time, the British and the French, concerned
with their own rivalries, concentrated on the
new battleships and so ignored the Baltic in
1863. Thus the Polish Rebellion was crushed.
The legacy of La Gloire and Warrior (the first
of the new ironclad battleships) was a dock-
yard revolution which saw private companies
building and the navies managing the new
technology while neglecting grand strategy.
This period also pointed to the risks of wait-
ing until technology was ripe for use, a period
we might call “waiting to want,” which may
extend as long as 40 years.

An analogous case occurred with the de-
velopment in the commercial world of main-
frame and personal computers. At first only
corporations could afford the mainframes,
but then personal computers appeared that
were so powerful that many could use them.
Similarly, miniaturization has gone from the
Loran of 1945 to the Global Positioning Sys-
tem of today. In the process, companies like
IBM, which pioneered the electric typewriter,
made their own servicing force obsolete—was
this an unintended consequence of progress?

In the airline business it was more efficient
to hand-sort reservations until the global
computer systems came in the 1960s, bring-
ing with them both a technical-commercial
and a social revolution, just as the first of the
big jets enormously increased capacity. Yet,
historical knowledge of travel patterns by des-
tination, season, and routes remained indis-
pensable. Airlines are a very useful model
since they are constantly in competitive war
and in combat with nature and humans.
These daily struggles give them rapid-march
experience of equipment, methods, and mer-
chandising. The military, in contrast, oper-
ates in a peace-and-paucity norm, interrupted
episodically by peak activity in crisis or war.



The basic difference between business and
military environments has led to contrasting
management strategies. On the one hand,
businesses—and airlines again are an excel-
lent example—operate on the barbed-wire
strand of a straight-line progression with reg-
ularly spaced change nodes. By the time facts
have become evidence and a decision has
been made, the facts have all changed. The
military, however, has to live with a wave the-
ory, where peacetime is the norm and war the
exception. While both operate under the
money sign, business aims to make as much as
possible to enhance investments, attract the
public, and pay for modernization, while in
peacetime the military is constantly pressed
for money, staff, and preparatory procurement.
The result is that when the military is suddenly
confronted with hostilities, everything has to be
rapidly and wastefully expanded, stocks have to
be consumed before replacement, and the
whole managed by amateurs at many levels.
Except in the case of linked wars, the profes-
sionals lack the practical experience of running
the establishment at maximum power. Thus
military management is heavily tasked to plan
for all contingencies so that for want of a nail
the horse will not be lost.

Before World War Il the Germans knew
that they had to win with blitzkrieg and
planned accordingly. But when by 1942 that
no longer worked, it took—Ilike the contem-
porary new jet engines—too long to spool up
to full power. In contrast, the French had
failed to settle upon policy, envisage time
scales, understand the challenges and needs,
and attune themselves to modern war. The re-
sult was that the French had already defeated
themselves before 1940 by the inability to cre-
ate a grand strategy to suit the times because
of a riven political-social climate.

The Battle of Britain was won in part in
1917 when Parliament created a single air
force and in part because of the linkages be-
tween the two world wars. The bamboo basket
would not be functioning at full speed until
1943, but at least manpower and manufactur-
ing were in sync. On the other hand, the Air
Staff was undermanned, and ends and means
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were not harmonized until late 1942, in spite
of having prepared tables for wastage and
consumption by 1934,

But at least planning started in 1932, and
the political decision was taken to give priority
and money to Home Defence in 1936, whereas
the French Air Force (FAF) did not get a de-
sirable budget until 1938. Moreover, Air Chief
Marshal Sir Hugh Dowding’s strenuous refusal
to fritter away his fighter assets in falling
France and his meticulous attention to techni-
cal detail, as in his air exercises of the late
1930s, just enabled him to win in 1940. During
World War |1 the key to success was manpower
allocation, especially in those countries such as
Britain which were scraping the bottom of the
barrel by 1944,

The epitome of American management
skill was embodied in Lt Gen William H. Tun-
ner, who ran the “airline” over the Hump from
India to China in World War Il and then in the
1948-49 Berlin airlift. Parallel to those airlifts
were the convoys that carried the lifeblood of
the Allied forces across the Atlantic and the
Pacific in World War 11, to Korea (1950-53), to
Vietnam (1965-72), and to the Gulf (1990-
91). The Battle of the Atlantic was the excep-
tion in that it was also a naval operation, which
then went on continuously throughout the six
years of the conflict.

What in the twentieth century vastly compli-
cated matters for management was technology.
For the first 60 years until the plateau was
reached in the early 1970s, change was the con-
stant. Quantum leaps outdated materiel. In avi-
ation there were the revolutions of 1934-45 in
airframes, engines, fuels, electronics, produc-
tion, airfields, weapons (including the atomic
bomb), computers, and jets. Those changes
had stabilized by the 1970s, when management
began to realize slowly, and then by 2000 defi-
nitely, that miniaturization of electronics and
computers and reworking of airframes would
mean that some airframes might have at least
double the older 25-year life while periodically
being internally refitted. This has brought a
new approach to the planning of funds and
personnel amidst constantly altering chal-
lenges. The geometric increases in production
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and costs since 1935 have now plateaued in
real terms for some aircraft types.

What was forgotten was that the object
of war should be peace and trade.

In the past, management has had to cope
with the cycle of revolutionary developments
followed by a plateau after three generations—
or 60 years—followed again, later, by new tech-
nological revolutions. International competi-
tion, combined with the inability of leadership
to understand and forecast the impact of
change, led, amongst other things, to World
War | and again to World War 11 when the of-
fensive edge became highly critical with the
chimera of the “air menace” (bombing) and
the reality of blitzkrieg. But the Germans shot
their edge by failing to understand the nature
of their opponents and the possible conse-
quences of an illusive victory.

The radical changes in the twentieth cen-
tury came from the advent of the internal com-
bustion engine and electricity, both of which
had political, economic, social, and ideological
consequences, not to mention the military
ones. In the latter case, change tended to be in
the charge of junior officers commanded and
managed by senior officers who were unat-
tuned to its potential and ultimate significance.

While many agree that the Great War of
1914-18 developed into a stalemate because
of the inability of governments to manage
such vast industrial, military, and social enter-
prises, we suggest that the very occurrence of
both world wars can be blamed on the paucity
of management skills. The legacies of the
past all fostered an inability of governments
to grasp the depth and breadth of the issues
and delayed their making effective responses.
These effects produced both a sense of the
inevitability of conflict and a lack of compre-
hension as to how it might be averted. The
prewar secret treaties were a legacy of monar-
chical absolutism and peacetime lethargy and
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complacency, a balance that had been upset
by the emergence of the new powers—the
United States after 1865, Japan after the
Tokugawa period (1603-1868), and Germany
and Italy following the wars of unification in
Europe (1871 and 1860, respectively). Each
of these powers flourished in a Mackinder
heartland (the core area of Eurasia) and saw
its destiny in mercantilist imperial expansion.
Like their mercantilist predecessors, the
“imperialist” managing elite, including those
in the older powers—Britain, France, and Rus-
sia—failed to take into account the impact of
medicine, population growth, urbanization,
and the mechanization of agriculture. Under-
lying the new age was the rapid spread of sci-
entific knowledge. All of these developments
accelerated growth when coupled to the steam
and telegraphic evolutions, which in their turn
spawned fresh management techniques and
new methods of feeding the urban masses.
The management of World War | required
the reinvention of the medieval planned
economy, the mobilization of all of the soci-
ety’s resources, and the establishment of ad-
ditional ministries to order and control the
necessities or sinews of war. And these new
bureaucracies tended to be staffed and led by
an influx of amateurs and professionals
bringing such methods as cost accounting.
The war also demanded imaginative financ-
ing. The Germans disdained paying for the
war as they went and suffered ultimately
through hyperinflation and bankruptcy. The
British followed the precedents of the
Napoleonic Wars and accumulated an enor-
mous bonded indebtedness, including that to
the United States. What was forgotten was
that the object of war should be peace and
trade. Unfortunately, the legacy of military in-
effectiveness was inflation, depression, and
unemployment. The Treaty of Versailles of
1919 exacerbated the situation and indicated
that the leadership of the victors did not un-
derstand business management and, accord-
ingly, was not apt to demonstrate competence
in matters of national economy and grand
strategy. This led to vast unemployment
throughout the industrialized world. lroni-



cally it can be argued that in Britain, for one,
greater spending upon national security
would have pumped money into the econ-
omy, the ripple effect of which would have led
to recovery, while at the same time providing
the strength to impose a nonappeasing diplo-
macy. That would have been a true deterrent.
Unfortunately, the political-psychological ef-
fect of weakness led to the very expensive
World War II.

As new ministries came into being and as
technology became more complex, so Parkin-
son’s Law of a six percent per annum growth of
bureaucracy came into effect. Examination of
the British Air Ministry’s Distribution of Duties
shows that the size of the bureaucracy was rela-
tively stable from 1917 to 1934 but that it grew
exponentially thereafter. The ultimate effect of
this technological expansion was that by 1944
when RAF Bomber Command at last reached
its planned strength of 100 heavy bomber
squadrons, it had a rising unserviceability rate
due to a shortage of radar mechanics in a soci-
ety which had had few wireless sets before 1939.

It should also be noted here that when the
British prime minister Neville Chamberlain ap-
peased Hitler at Munich, he did so for military
technological reasons as well as personal weak-
ness and ignorance. He was fully aware of how
weak his country was because he had been fi-
nancing the defense requirements since 1932,
two years before the Geneva disarmament talks
collapsed in 1934. An industrialist himself, he
understood that change took time. He was also
aware in September 1938 at Munich that in the
midst of change in fighters, RAF Fighter Com-
mand was impotent and Britain defenseless
against the air menace.

Japanese leadership was similarly myopic, es-
pecially in the matter of reserving experienced
pilots, as they flew until they were killed or in-
capacitated. Thus their hard-earned lessons
were not passed on to the neophytes. At the
same time, the indiscriminate drafting of able-
bodied men, regardless of their skills, is a clas-
sic example of Japanese managerial shortsight-
edness, which sacrificed long-term productivity
for short-term military manpower increases. In
the case of the longshoremen, the army took
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stevedores and then had to clear the conse-
quent backlogs in the ports using a larger num-
ber of draftees lacking in the skills needed for
efficiency. This meant that the army’s combat
power actually declined. At the same time, di-
rect military supervision of industrial facilities,
because officers mistrusted the profit motive,
further reduced production efficiency and left
a legacy of mistrust of the military in the zai
batsu management, whose skills were chal-
lenged by junior officers placed in command of
their complexes.

The whole quarrel within air forces and gov-
ernments over grand-strategic bombing versus
tactical air forces can be seen as a struggle for
efficient management of resources of all sorts.
Victory through airpower was possible, but only
in cooperation with surface forces able to de-
feat the enemy on land and at sea. Ironically,
while in the West the Allies carried the air war
home to Germany and impressed upon Hitler’s
followers that in modern war no one was im-
mune to attack, the Soviets saw grand-strategic
bombing as the greatest postwar imperialist
threat and reacted accordingly.

When the Germans attacked in 1941, the So-
viets were able to display their managerial un-
derstanding of the nature of modern war. They
were on their third five-year plan, had the ex-
perience of wars in Spain and Finland, and had
the perspicacity to start moving their industrial
base east of the Urals. Thus they could field air
armies of up to 4,000 aircraft on any front.
They had leapt from the Middle Ages to mod-
ern war by unhorsing the aristocrats.

At sea, naval officers lacked not so much
technical abilities as they did strategic and
tactical perceptions. But naval management
was unable to think of the consequences of
the new unconventional undersea and air
weapons they reluctantly championed, either
dismissing them or overrating their effective-
ness. In World War I, Adm Sir John Jellicoe,
one of the technical leaders of the Royal
Navy, knew so much that he made himself
into a pessimist who was forced to readopt
convoys as the requisite counter to U-boats.
In 1939 the Admiralty once again adopted
convoys but lacked (until 1943) the necessary
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escort vessels both to protect the merchant-
men and to hunt and kill the predators. The
grand-strategic management battle in Lon-
don was over the allocation of resources—to
build escorts in Britain to defend the convoys
or bombers to obliterate the submarine

The war at sea required the man-
agement of all resources from raw
materials to finished products.

building yards in Germany. It was simply a
question of destroying U-boats before they
could put to sea and hide in the vast reaches
of the oceans, or of bombing cities. In the
meantime, the Germans had refined the
basic Type VII World War | design into a true
Type XIX submersible, which employed the
German chemical genius for torpedoes, en-
gines, and even the health of crews.

The war at sea required the management
of all resources from raw materials to finished
products. A part of this was the development
of successful shore-based antishipping strikes,
an offensive in which the new operational-
research scientists (the boffins) played a key
role in achieving effectiveness. Both the Ger-
mans and ltalians deployed antishipping
strike forces. The former in the landlocked
Mediterranean were countered by conquest
and the latter by employing escort carriers on
the Murmansk convoy routes.

The very vastness of the Pacific with its few
atolls created a very different war. The Japa-
nese attack on Pearl Harbor knocked out the
US Navy’s battleship force, while allowing
much of it to be salvaged and rearmed for the
new judo blitzkrieg carrier and amphibious
conflict. The May-June 1942 Battle of Midway
showed that carriers were both potent and vul-
nerable. The decline of the Imperial Japanese
Navy started off the China coast in the late
1930s, when carrier operations were so success-
ful that naval management did not foresee the
need to prepare for a long-term training pro-
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gram to provide replacement aircrews. The re-
sult was that in contrast to the US Nawy’s
thoughtfulness in accumulating a pool of air-
crews, the Japanese lost their first team and
had neither the time nor the fuel to replace
them. And when the ultimate air assault on the
“Home Islands” came, enough planes existed
to have made a more effective resistance if
trained pilots had been available.

The Japanese had for a long time bifur-
cated management at the top because of two
political realities: the army and the navy were
intense rivals, and no agency, institution, or in-
dividual proved strong enough to prevent mil-
itary predominance in matters of national pol-
icy. And even each service was divided so that,
for example, one of the principal commands
in China, the Kwantung army, was independ-
ent of Imperial headquarters in Tokyo and
chose its own course, including open hostili-
ties with the Union of Soviet Socialist Re-
publics (USSR) at Khalkin Gol in 1939, while
Japan was already embroiled in a struggle with
China. Yet, one of the basic prerequisites for
management is to know both the limits of the
organization and of oneself. Strengths and
weaknesses should be both a guide and a limi-
tation when matching means to ends.

The Japanese also failed to recall the lessons
of their destroyers in escort duties in the
Mediterranean in World War | and so, like the
Royal Navy, neglected the commerce-raiding
submarine threat, which eventually brought
the island kingdom to its knees before the air
attacks began. In other words, the Japanese
high command mismanaged key assets so that
they became the Achilles’ heel of their expan-
sionist grand strategy. They ignored the advice
of their sometime Harvard business school
graduate and former naval attaché Adm
Isoruku Yamamoto that the United States
would be a fatal nemesis.

In the cases of Germany and Japan, the top
management became so hypnotized by their
early successes that they took on too many en-
emies at once, partly through an arrogant
misappraisal of their enemies’ weaknesses.
They overlooked the fact that in war, victory
needs to come quickly and be complete for



very sound political, diplomatic, military, eco-
nomic, scientific and technological, medical,
social, and ideological reasons. Ultimately, in
a long war, victory is likely to go to those who
have the greater economic, intellectual, and
manpower stamina and who make the fewest
managerial mistakes, a point not to be over-
looked in the twenty-first century.

In many ways 1945 marked a sharp division
between the Victorian age and the modern. A
great many technological revolutions had
taken place by the end of World War Il, inno-
vations which had vastly increased the costs of
war and readiness and complicated the reli-
ability of military devices, thus spreading the
impact and cost worldwide. This was epito-
mized by the nuclear revolution, though the
extent of the changes wrought by this phe-
nomenon was parleyed out of context by air-
men continuing their crusade both for inde-
pendence and their belief that bombing or its
threat could end all conflicts. In fact the op-
posite has transpired, as minor wars continue
to occur. These have been harder to handle,
as there has not been the jingoism at home to
support them since the massive losses of life
in both world wars. More recently the stakes
have not been victory but return to the status
quo ante bellum by means of a limited struggle.
And in a place like Bosnia or Kosovo, plan-
ning and managing an airpower response
faces pesky little problems, such as multiple
23 mm cannon or shoulder-fired missiles.

In Korea the conflict followed so closely
after 1945 that experience and expertise were
readily available, while two new developments
on the technical side were the unusable atomic
bomb—checkmated by the Soviet develop-
ment of one—and the jet aircraft. The result
was a contest more like an American football
game of controlled violence limited by many
lines and fine rules. The no-win situation led to
paranoia at home and the election of yet an-
other soldier president, Eisenhower. The Cold
War was the dominating grand-strategic theme
from 1947 to the collapse of the Soviet Union
in 1991, a failure caused by massive misman-
agement.
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The Cold War made for a complex scenario
or business plan rather akin to earlier US for-
eign policy with two notable differences—
NATO and forward American deployment in
Europe, and enforcement of the Monroe Doc-
trine of 1823, now by the United States instead
of the Royal Navy. Part of the deterrent force
was the US Navy’s Polaris submarine fleet cre-
ated by Adm Hyman Rickover, a man with busi-
ness and political acumen coupled to engi-
neering and scientific skills and drive, which
paralleled that of Rear Adm William A. Moffett
in his creation of US naval aviation in the
1920s.

Ultimately, in a long war, victory is
likely to go to those who have the
greater economic, intellectual, and man-
power stamina and who make the fewest
managerial mistakes, a point not to be
overlooked in the twenty-first century.

On the Soviet side, the managers in the
Kremlin were driven by fear of capitalist
strength and bellicose statements about the
USSR, as well as by the need to recover from
the Great Patriotic War of 1941-45 and to
maintain full employment. The Kremlin did
little cost accounting and no cost-benefit
analysis, maintaining instead monolithic
forces which rotted from the top down until
Afghanistan destroyed them in 1979-89.

In the meantime, sales of arms abroad al-
lowed various minor countries to defend them-
selves. However, many turned into ongoing
guerrilla contests, which sopped up used arms
from various sources, delivered by devious
routes and means, sometimes as parts of the
East-West struggles and complex financial
schemes. In many ways, walking into such con-
flicts, particularly “people’s wars,” is like going
to a North American mall, where the staff and
the customers all dress alike. For bureaucratic
military machines such as the US armed ser-
vices, fighting an antiguerrilla war was ex-
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tremely trying, as in Vietnam with all the com-
plexities of operating seven different air forces
in one war—a management headache.

These difficulties could be traced back to
Washington’s fear of the domino effect and to
instant communications, which allowed micro-
management. Lack of understanding of the na-
ture of the war, omission of a cost accounting of
body counts, and the like led to a wasteful ex-
penditure of American resources (estimated at
$465,000 US for each dead enemy). It would
have been far cheaper to have opened giveaway
supermarkets and seduced the enemy with
goods.

What makes the Israeli management of
conflict successful is its efficiency. Wars with
the Arabs, of which the Gulf was an adjunct,
have been swift and clean, demonstrating the
flexibility of airpower and the benefits of
combining all the assets of the state to achieve
victory by matching means to ends and ends
to means. Hours and just-in-time resupply
have always been critical for the Israelis. Max-
imum benefits have been derived from both
training and leaving out complexities for sim-
plicity and serviceability.
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In the future only a higher direction with
either its own or vicarious historical experi-
ence will have the breadth to manage con-
flicts. Many of the important human factors
will remain constant, in spite of the differences
between the generations, and while classic
weapons will change very slowly now, new tech-
nologies will be weaponized. Nuisance wars
may involve more intensely human operations
in strange and inhospitable territories, unless
a major war breaks out between civilized
powers. Bosnia, Afghanistan, and other places
present situations of internecine, national-
religious hatreds and problems of arms supply
and sequestration. Management of conflict in
such cases involves a supraregional view in
which political overtones will likely rule.

In the past, war was the business of the
State, and it generally remains so today, even
if under a UN flag or directed against non-
state terrorists. It is a complex but irregular
activity which requires flexible planning, cost-
benefit accounting, manpower, prescient
management, and total awareness of political
nuances. o
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Operation LUSTY

The US Army Air Forces’ Exploitation of the
Luftwaffe’s Secret Aeronautical Technology, 1944-45

Dik ALAN Daso, PHD

Editorial Abstract: The bewildering pace of development in aerospace-power technology immediately follow
ing World War Il was no accident. The author’s account of the highly successful efforts of Army Air Corps
leaders to exploit German technology at the end of the war is a story that still has lessons for us today.

USAF photo

Caltech professor Theodore von Karman, the “dean of
American aeronautics”

N NEW WORLD Vistas, the US Air Force’s
science and technology (S&T) study of
1995, Dr. Gene McCall wrote about the
relationship of technology to the Air
Force after almost 50 years as an independent
service: “It was clear in 1945 that the technol-
ogy gains of the first half of the twentieth cen-
tury should be consolidated to create a supe-
rior, technology- and capability-based Air
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Force which could respond to threats not yet
imagined. The world which emerged from
the destruction of World War 11 could not
have been predicted in 1945, but the empha-
sis on technology and capability rather than
on assumptions about future geopolitical sce-
narios served us well as we entered the Cold
War.”

Technology is fundamental to the culture
of the US Air Force. For the most part, this
technology culture appeared at the same
time as the air service itself, due to the nature
of heavier-than-air flight. For nearly a cen-
tury, technological progress has occurred in
starts and fits as well as leaps and bounds, ex-

USAAF photo

Dr. Karman (right) wears the uniform of an Army Air
Forces colonel (sans eagles) during Operation LUSTY.



ploding geometrically as it accompanied the vi-
sionary efforts of key individuals and programs.
In conducting analyses of technological effi-
ciencies in anticipation of tomorrow’s com-
plex threat environment, one would do well
to consider the past successes of some of
these key players in technological develop-
ment. In particular, a seminal turning point
occurred on the heels of World War 11 as part
of a plan to exploit German scientific ad-
vancements. The plan was called Operation
LUSTY (for Luftwaffe secret technology).
Technological change during World War 11
proceeded at a frightening pace. Develop-
ments in aircraft design, propulsion, weap-
ons, and electronics contributed vitally to the
outcome of events in the global conflict. At
the heart of these developments were scien-
tists, largely civilians, who worked to produce
military equipment that would turn the tide
of the war. Among them was the youthful
Hungarian aerodynamicist Dr. Theodore von
Karman. Since his arrival in the United States
from Europe, having obtained Guggenheim
funding and hoping to avoid rising national-
ism and Nazism, he had become acquainted
with several Army air officers, among them a
young major named Henry “Hap” Arnold,
who would later command the US Army Air
Forces (AAF) throughout World War I1.
Since their first meeting at the California
Institute of Technology (Caltech) in the early
1930s, Arnold had witnessed the professor’s
skilled use of mathematical equations to solve
complex aerodynamic problems. After inher-
iting command of the Army Air Corps in 1938
and driven by a near-obsessive belief in the ef-
ficacy of scientific approaches to Air Corps
problems, Arnold called civilian scientists to a
meeting at the National Academy of Sciences
building in Washington, D.C., in 1939. Among
the visitors was a team from Caltech, includ-
ing Karman. At that meeting, Arnold doled
out scientific projects, such as finding a solu-
tion to high-altitude windshield icing and de-
veloping aircraft radios and jet-assisted take-
off (although the term jet was a misnomer).
Karméan assigned the difficult rocket project
to his most senior students at Caltech, the
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“suicide club.” From that small project grew
what is today the Jet Propulsion Laboratory
near Pasadena, California. More importantly,
Arnold’s trust in Karméan grew as the Caltech
program continued to tackle the most diffi-
cult projects without hesitation. Arnold did
not tolerate a “no-can-do” attitude.

By war’s end, General Arnold had decided
that the AAF was in a position to capitalize on
World War IlI’'s many technological develop-
ments. He also realized that the United States
and its Allies by no means led the world in
military aeronautical development. He used
his influence with Karméan, convincing him to
head a task force of scientists who would eval-
uate captured German aeronautical data and
laboratories for the AAF. As the Allies ad-
vanced into Europe during the spring of
1945, Karman’s team, close on the heels of
the advancing wave, scoured German labora-
tories. For the AAF, Operation LUSTY began
during a supersecret meeting between Gen-
eral Arnold and Dr. von K&rman on the run-
way at LaGuardia Airport, New York.?

Only after D day and the realization of sev-
eral key elements in wartime operations did
Arnold believe that Allied victory in Europe
was a foregone conclusion. The air war had
become a deadly routine. At that point, it was
merely a numbers game—Allied air strength
versus dwindling Axis air capability.

The Normandy invasion occurred under
the umbrella of air supremacy. The P-51 had
operated successfully with drop tanks for sev-
eral months with encouraging results. Addi-
tionally, B-29 production had increased to ac-
ceptable levels. For the operational needs of
combat, this long-range, heavy bomber be-
came Arnold’s Pacific trump card. He had de-
voted a great deal of personal effort to ensure
its development, despite severe engine prob-
lems initially. Only after assuring himself that
these production and procurement programs
were succeeding did the general set his sights
on developing S&T for the AAF.3

General Arnold and Dr. von Karmén stayed
in “continual conference” after the LaGuardia
encounter. Karméan recalled that he was
“more impressed than ever with Arnold’s vi-
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sion,”™ and Arnold insisted that KArman ex-
amine everything and let his “imagination
run wild.”® This challenge fitted perfectly into
Karman’s philosophy, including the belief
that imagination was a vital part of the inven-
tion process.® To ensure the excellence of this
crucial task, Arnold imposed no completion
deadline (a luxury he later rescinded) and in-
sisted that Karman’s group travel to many for-
eign countries, assess their aeronautics pro-
grams, and then fashion a bold final report—
a viable forecast for maintaining future Amer-
ican air supremacy.” Arnold’s establishment
of the forecasting group itself was totally se-
cret—almost “cloak and dagger.”® To accom-
plish his mission, Karman officially became
an AAF consultant on scientific matters on 23
October 1944.°

Karman’s first, unofficial AAF report was
organizational in nature, naming as his deputy
Dr. Hugh L. Dryden, long-time head of the
National Bureau of Standards. November 1944
saw endless conferences and establishment of
“relations with the various agencies in the
labyrinth of military and scientific aviation.”°
Arnold drafted official, written instructions
on 7 November, solidifying the LaGuardia
Agreement, a four-page letter that set the
boundaries for the report of K&rman’s group.
They were not very restrictive: “Except per-
haps to review current techniques and re-
search trends, | am asking you and your asso-
ciates to divorce yourselves from the present
war in order to investigate all the possibilities
and desirabilities for postwar and future war’s
development as respects the AAF. Upon com-
pletion of your studies, please then give me a
report or guide for recommended future AAF
research and development [R&D] pro-
grams.”! Initially, KArman’s group was called
the AAF Consulting Board for Future Re-
search, but apparently AAFCBFR proved too
long an acronym, even for the Army. Redesig-
nated the Scientific Advisory Group (SAG)
on 1 December 1944, it reported directly to
General Arnold.*?

Germany’s last, desperate attempt to end
the war at the Bulge occurred as the scientists
gathered, anticipating their chance to exploit

the work that German scientists had done over
the last five to seven years. In January 1945, Kar-
man’s handpicked, scientific team of “thirty-
one giant brains” congregated in Washington
to begin the monumental task Arnold had
given them. Initially, Khrman met internal re-
sistance to a few of his choices for the group—
for example, Sir William Hawthorne, an En-
glishman. Col Frederick E. “Fritz” Glantzberg,
Karman’s military assistant, voiced his objection
to having any “foreigners” in the group. Kar-
man reminded the colonel that Arnold wanted
the best people, regardless of their origins.
Glantzberg relented, conceding that “the
British were, after all, our Allies.” Karman also
insisted upon adding a naval officer, William
Bollay (a former Caltech student). When the
colonel insisted that the professor had gone
too far, Karman responded with the simple
question, “But Colonel, the Navy are surely our
Allies too?” After considering this for a mo-
ment, Glantzberg finally agreed that they were:
“Not as close as the British, but a damn sight
closer than the Russians.”*® For administrative
reasons, neither of these men served in the
group until 1949, but Arnold wanted the best
and did not care how Karman carried out that
order. Arnold envisioned and enacted the con-
cept of “jointness” long before the term was for-
malized in the Pentagon almost half a century
later with the enactment of the Goldwater-
Nichols Department of Defense Reorganiza-
tion Act.

A five-star general since December 1944,
Arnold insisted that the group throw conser-
vative thinking to the wind. K&rman then re-
minded the scientists in his quiet, broken
English that they had to deliver on their
promises. Unsurprisingly, the younger mem-
bers of the team found working in the SAG
the “equivalent of a semester of grad school
each day.”** In mid-January 1945, Arnold suf-
fered a severe heart attack and retreated to
Florida to recuperate. Fortunately, he had al-
ready given Karman his marching orders.®

SAG meetings held during the first weeks
in February, March, and April accomplished
the basic research and finalized the general
format for the report. KArman emphasized



that these spring meetings had a threefold
purpose: (1) the SAG would search for ways
to secure “scientific insight in a standing Air
Force”; (2) it would ensure the continued
interest of American scientists in the future
of the Air Force; and (3) the group would
educate the American public in the neces-
sity of maintaining a strong Air Force.'®
These objectives may have seemed remark-
ably vague, but specifics in design and engi-
neering were not really part of the SAG’s
overall task. Actually, this sweeping view
predated America’s entry into the war. In
the Pasadena Star News of 24 February 1941,
reporters quoted Karman as saying, “So
rapid has been the development of military
aircraft during the present war, it is impos-
sible to forecast what performance limits
will be obtained by warplanes before the
war ends.”Y” For reasons such as this, a
broad approach to technology forecasting
remained uppermost in Karman’s mind,
and he convinced Arnold of the same.

USAAF photo

A camouflaged German aeronautics laboratory seen
from the air

As mentioned above, in late April 1945,
SAG members departed for Europe to in-
spect liberated enemy laboratories. Opera-
tion LUSTY, a name that the cosmopolitan,
unmarried young professor sardonically sug-
gested was “unlikely but pleasant,” fulfilled
Arnold’s insistence that the SAG investigate
the most advanced S&T aeronautical infor-
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Caches of technical documents were hidden, along with
assembly locations for V-1 and V-2 rockets, in under-
ground tunnels such as this one.

mation available worldwide.'® LUSTY was the
code name for a much larger operational, ex-
ploitation expedition of European technolo-
gies initiated by the US Army, of which the
SAG represented only one small part.
Arnold’s instructions to Gen Carl “Tooey”
Spaatz, commander of US Strategic Air
Forces in Europe, were crystal clear: “May |
ask . . . in view of the importance of this proj-
ect that you give it your personal attention.”®
Already alerted to Arnold’s belief in science,
Spaatz did just that. In September 1944, while
traveling to the second wartime Quebec Con-
ference, Arnold had informed Spaatz of his
belief in the “value and the importance of
these long-haired scientists.”?® Already,
Arnold had secretly established the SAG as
proof of this commitment. Spaatz’s immedi-
ate cooperation was vital to the success of the
SAG’s contribution to Operation LUSTY.
After the scientists arrived in Paris on 1 May
1945, one member of the team, H. Guyford
Stever, observed the critical nature of timing
during the Allied advance. He recalled that, al-
though local looting often presented a prob-
lem, the advancing Russians were the real con-
cern. More significantly, Stever mentioned that
“until this von Karméan mission, we [scientists]
had to piece the enemy’s facts together. Now
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we had the advantage of actually talking to the
German scientists and engineers, seeing their
laboratories, and hearing them describe their
total programs.”? Dr. Dryden echoed Stever’s
conclusion: “I think we found out more about
what had been going on in the war in a few
days [sic] conversations with some of these key
German leaders, than all the running around
and digging for drawings and models . . . could
bring.”? Only after Karman arrived did the
group discover the scope of Germany’s S&T
efforts.

To preserve that scientific picture, the
American teams boxed up everything they
could and immediately shipped it to Wright
Field, Ohio, the AAF’s center for aeronautical
R&D. First on the scene at one location, Navy
exploitation teams quickly boxed up the hard-
ware and technical data in large crates and la-
beled them “US Navy.” Two days later, Army
teams made it to the same location, where-
upon they crated the Navy boxes in larger
crates and relabeled them “US Army."?® For
these reasons—some good, some ridiculous—
immediate access to targets became crucial.
Spaatz provided the transportation capability
to meet these requirements.?* His personal in-
volvement in the early days of the SAG’s visit to
Europe helped strengthen his own under-
standing of its capabilities during his tour as
the first chief of staff of the independent Air
Force.

Among the discoveries in Germany during
the “scientists’ invasion” were rocket-propelled
fighter planes, radio-controlled bombs, guided
antiaircraft missiles, and practically every type
of fighter aircraft in the Luftwaffe inventory.
The most surprising ones included a jet-
powered helicopter built by Doblhoff, swept-
back wings hung in high-speed wind tunnels,
hidden assembly locations for V-1 and V-2
“vengeance” weapons, and plans for V-3 (inter-
continental) rockets capable of reaching tar-
gets on the east coast of the United States;
many of these rockets were deep below ground
in hidden caves. Under the watchful eye of
American scientists, including Karman, Ger-
man technicians launched several of the V-2

rockets from test sites during the summer and
fall months.

Perhaps of even greater significance were
thousands of linear feet of data and docu-
ments that accompanied these projects—the
teams shipped more than 100,000 tons to a
London clearinghouse that spring. Upon
close examination, many of these German
studies confirmed the path that American sci-
ence had already taken. Some, the jet-pow-
ered helicopter for instance (the fourth mod-
ification of the original autorotator design),
came as a total surprise.?®

Dickey Collection, US Air Force Historical Research Agency

Rocket construction was well advanced, and test equip-
ment was a frequent find. This Feuerlilie was not even
completely assembled.

After six weeks of traveling throughout the
devastated European countryside, the profes-
sor met Arnold—now recovered from his Jan-
uary heart attack—in Paris on 13 July 1945 to
discuss the team’s initial findings. General
Arnold, who was traveling to join President
Truman at Potsdam, Germany, and did not
have much time, asked the professor to pre-
pare a report that summarized the SAG’s dis-
coveries. Karman submitted Where We Stand
on 22 August, satisfying that request.

This summary of the exploitation of Ger-
man S&T that KArman’s men had unearthed
began by listing a set of eight aspects of aerial
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This autorotator variant used a jet engine for propulsion. Exhaust was expelled and ignited through the tips of the heli-
copter rotors (insert).
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Enormous wind tunnels like this one, under construction, housed advanced aeronautics facilities.
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warfare which, Karman believed, had be-
come “fundamental realities”:

1. Aircraft—manned or pilotless—will
move with speeds far beyond the veloc-
ity of sound.

2. Due to improvements in aerodynamics,
propulsion, and electronic control, un-
manned devices will transport means of
destruction to targets at distances up to
several thousand miles.

3. Small amounts of explosive material
will cause destruction over areas of sev-
eral square miles.

4. Defense against present-day aircraft will
be perfected by target-seeking missiles.

5. Only aircraft or missiles moving at ex-
treme speeds will be able to penetrate
enemy territory protected by such de-
fenses.

6. A perfect communication system be-
tween fighter command and each indi-
vidual aircraft will be established.

7. Location and observation of targets;
takeoff, navigation, and landing of air-
craft; and communication will be inde-
pendent of visibility and weather.

8. Fully equipped airborne task forces will
be enabled to strike at far-distant points
and will be supplied by air.?

Additionally, the report sought to explain
why Germany was more advanced in some
areas but lagged in others. The title itself re-
flected K&rméan’s evaluation of US posture in
regard to foreign scientific developments.

For example, the report did not attribute
German achievements in aeronautics to su-
perior scientists but to “very substantial sup-
port enjoyed by their research institutions in
obtaining expensive research equipment
such as large supersonic wind tunnels many
years before such equipment was planned in
this country.”® These tunnels supported de-
velopment in the field of transonic and su-
personic wing design to the point of “practi-

Dickey Collection, US Air Force Historical Research Agency

Still hanging in the wind-tunnel test sections were ad-
vanced wing designs—most notably, “swept-back”
wings that would increase speed and maneuverability.

Dickey Collection, US Air Force Historical Research Agency



cal application,” whereas advanced design
ideas were only at the discussion stage in
America, spearheaded by K&rméan and others
after the Volta Conference of 1935.

Karmén’s summary added a warning: “We
cannot hope to secure air superiority in any fu-
ture conflict without entering the supersonic
speed range.” Additionally, the report stated
that “V-2 development was successful not so
much because of striking scientific develop-
ments [but] because of an early start, military
support, and boldness of execution.”?® An early
start, unlimited funding, and bold execution of
German scientific plans became a recurring
theme throughout the report.

However, the United States held substan-
tial leads over the Axis in some areas, such as
radar development:

It must be realized that radar is not a facility of
attachment which will occasionally be used
under bad conditions. Rather, the Air Force of
the future will be operated so that radar is the
primary facility, and visual methods will only
occasionally be used. . . . Hence, in an all-
weather Air Force, radar must be the universally
used tool for bombing, gunfire, navigation,
landing, and control. The whole structure of
the Air Force, the planning of its operations, its
training program, and its organization must be
based on this premise. The development and
perfection of radar and the techniques for
using it effectively are as important as the de-
velopment of the jet-propelled plane (emphasis
in original).?®

Today, this realization appears the most pre-
scient of all those made during a period when
the AAF’s primary doctrine (in Europe cer-
tainly)—that of precision, strategic, daylight
bombing—was based largely on the ability to
acquire the intended target visually.®° Karman
also pointed out that the Germans had failed
to keep stride with the rest of the world be-
cause “most of the development took place in
industrial laboratories . . . but the very brilliant
group of German physicists in universities
were never called in to participate. Conse-
quently, while engineering design was good,
imaginative new thinking was lacking.” Kar-
man could detect the absence of imagination
and individual brilliance—whether in his stu-
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dents or in notable scientists. Further, he pre-
dicted that “the ability to achieve Air Force op-
erations under all conditions of darkness and
weather contributes more than any other sin-
gle factor to increasing the military effective-
ness of the air forces. Hence, any research pro-
gram designed to overcome the limitations to
flight at night and in bad weather will pay big
dividends.” Aware of the rapid improvements
in radar technology, the professor suggested
that the Air Force “be alert in swiftly utilizing
any new developments.”s!

By emphasizing radar, Karman also indi-
rectly assured that the Massachusetts Institute
of Technology (MIT) would share in future
military research projects. During the war, the
MIT Radiation Laboratory led the develop-
ment of American radar. Generally, just as Cal-
tech held the reins of AAF aeronautical sci-
ence, so did MIT direct AAF radar programs.
In fact, the addition of Dr. Edward Bowles to
Arnold’s staff in 1943 linked radar and elec-
tronic programs to the AAF, much as Karman’s
association had linked aeronautics in earlier
years. The rivalry that developed between
these schools was friendlier than Caltech’s ri-
valry with the National Advisory Committee
for Aeronautics (NACA). Both schools held
particular expertise in different areas of tech-
nological development, and, for the most part,
each respected the other’s accomplishments.*?

After publication of this initial report, Kar-
man began the arduous task of compiling the
SAG’s detailed work. Suddenly, the deliberate
pace normally associated with scientific re-
search was replaced by a great sense of urgency
to complete the project. Fearing radical
budget cuts at war’s end, Arnold cabled Kar-
man, still in Europe, wondering if the report
might be finalized by 15 December 1945. To
accommodate the general’s request, Karman
canceled an inspection of Japanese aeronau-
tical laboratories (which he had helped to es-
tablish at Kobe in 1927) and sent a few of his
team members to the Orient instead. From
October through December, work proceeded
at a frenetic pace. After many sleepless nights,
Karman had the draft version of the final
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report, Toward New Horizons, delivered to
Arnold’s desk on 15 December 1945.33

Karman’s summary volume, Science: The Key
to Air Supremacy, introduced the classified 12-
volume report.®* In essence, this volume ampli-
fied the tenets of the August report with a few
significant additions. It addressed the problems
associated with “research and development
from the point of view of the technical require-
ments which the Air Force must meet in order
to carry out its task, securing the safety of the
nation.” The third chapter elaborated upon
correcting the organizational and administra-
tive problems addressed in Where We Stand.
Most notable of these was a plea for govern-
ment authority to “foster,” not “dictate,” basic
research.®® This long-range, extremely detailed
study was the first of its kind in American mili-
tary history. Along with Where We Stand, it would
serve as the blueprint for building the Air
Force during the next two decades.

General Arnold was so interested in the
possibilities of future airpower development
that, based upon Karman’s preliminary re-
port, he offered his personal perceptions of
the SAG’s importance to General Spaatz.
Arnold reminded Spaatz, his successor, that

USAF photo

the AAF had no great scientists in its ranks.
Military R&D labs had stagnated during the
war, largely due to increased production re-
quirements and personnel shortages. The
AAF had required civilian help during the
war to solve aircraft power-plant and structural-
design problems. Only with civilian assistance
had the service been able to realize its S&T
potential. Arnold reminded Spaatz that “these
men did things that the average Army officer
could never have accomplished. We must not
lose these contacts.”® Today, through organi-
zations such as the Scientific Advisory Board
(SAB), the Air Force continues this tradition
through a variety of contacts in civilian indus-
try and academia.

Spaatz took Arnold’s advice to heart and
established the SAB as a permanent group; it
met for the first time on 17 June 1946. It was
not, however, attached to the commanding
general, as Karmé&n had suggested, but was
relegated to Gen Curtis E. LeMay, deputy
chief of the Air Staff for R&D.3" Nevertheless,
the SAB survived postwar cuts by providing
scientific advice to higher levels of Air Force
leadership. The imperfection of the new sys-
tem was eventually repaired.

In June 1946, the secret Scientific Advisory Group met officially as the Scientific Advisory Board, an organization that
still exists. Ka&rman (at the head of the table) ran the show until the mid-1950s.



The Arnold/Ké&rmén team, although it ex-
isted officially only from November 1944 to
February 1946, created the plan that has since
evolved into the S&T infrastructure of today’s
Air Force. Gen Bernard Schriever, father of
the Air Force’s missile program, once said of
Arnold, “There’s no question, his greatness
was that he created the infrastructure. He vi-
sualized the kind of infrastructure that the
Air Force needed to really get into the tech-
nology age.”s®

In addition to the SAG, Arnold established
Project RAND and the Office of Scientific Li-
aison and funded dozens of guided-missile
programs before postwar demobilization and
inevitable budget cuts slowed the procedure.
Karman and the SAG assumed the strenuous
task of traveling the world in search of the
most advanced technologies, constantly
mindful of how these advances might be ap-
plied to American airpower. In the end,
Arnold’s recognition of the need for such a
study and Karman’s unique ability to apply
scientific findings to the practical, technolog-
ical needs of the Air Force—helped along by
lifelong associates at opportune times and
places—produced a report that had great po-
tential for long-term success.

Such success, however, carried no guaran-
tees. Initially, funds were scarce, and leader-
ship was in constant flux. The reorganization
of the National Military Establishment into
the Department of Defense only added to the
quagmire. Somehow, by the nature of his as-
sociation with both officers and scientists, Kar-
man prevented the newly formed SAB from
stalling. He nurtured its structure and func-
tion in the face of misunderstandings, oppos-
ing agendas, and, at times, lack of interest
until the board was capable of independent
growth. By 1954, a decade after the process
began, Karman’s vision—qguided by his own
perseverance—proved directly responsible for
sustaining the SAB. Yet, Arnold’s ghost was
never far away. During this period, the gen-
eral’s lifelong associations with officers, indus-
trialists, and scientists continually surfaced.
Such people as General Schriever, Lt Gen
Laurence Craigie, Lt Gen Benjamin Chidlaw,

———N©

OPERATION LUSTY 37

Larry Bell, Donald Douglas, and Dr. Bowles
were all vital to the eventual institutionaliza-
tion of Toward New Horizons.

Only after Karman was certain that the
SAB would thrive did he resign his chair. Sim-
ilarly, just as Arnold’s influence continued to
be felt, so did Karman’s. Former students, col-
leagues, and friends who had been educated
by or employed with the professor carried his
broad-based, practical-applications approach
to problem solving as part of their own meth-
odology—in several cases, into the mid-1990s.
Arnold’s drive and Karman’s method, em-
bodied in the institutionalized SAB, had be-
come the Air Force’s foundation for S&T mat-
ters.

Airpower institutions have evolved errati-
cally since World War 1. In Ideas and Weapons,
I. B. Holley concluded that “the postwar
[World War I] Air Service made use of only a
relatively small portion of the experience of
the war regarding the problem of weapons.”3®
One lesson learned, however, was that quality
was preferable to quantity as far as weapons
were concerned. Arnold had internalized
that lesson. Unfortunately, administrative or-
ganizations that might have assured high-
quality weapons development during those
years had been neglected. Another lesson
learned—perhaps the most significant one—
concerned unity of command. According to
Holley, “the available evidence shows that
after the war the Air Service learned the im-
portance of organization for decision and es-
tablished channels of command for unified,
decisive, and authoritative action in contrast
to the dispersed, ill-defined, and overlapping
channels that existed during the war.”° This
very development allowed Arnold to act as a
stopgap, ensuring that the lessons of the
Great War had not fallen on totally deaf ears.
Arnold acted as the AAF’s tangible link be-
tween the lessons of World War | and the in-
stitutionalization of S&T that became reality
after World War Il. Ordering the blueprint
that became the S&T cornerstone of Ameri-
can airpower is one of Arnold’s legacies—cre-
ating it is one of Karman’s.
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Courtesy Robert Arnold Collection, all rights reserved

General Arnold looking skyward at soaring AAF aircraft



As hundreds of American military soldiers
and CIA operatives rummage through caves
in war-torn Afghanistan in search of enemy
documents and leaders, we are reminded that
we have accomplished similar missions be-
fore. The intelligence retrieved during Oper-
ation LUSTY was part of the process by which
the US Air Force entered its technological in-
fancy. Over the past 60 years, developing air
and space technology has created the means
to improve the human condition or to bring
devastating destruction to unsuspecting ene-
mies anywhere in the world. Lines have be-
come blurred between military and civilian
aviation and space technology, just as it is dif-
ficult to distinguish among those who utilize
these technologies for their own purposes.

Today, it remains clear that technology de-
velopments made during the twentieth century
should be consolidated to create a superior
technology- and capability-based twenty-first-
century Air Force that will be able to respond
to threats not yet imagined. What is unclear is
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Between Two Worlds

Fodder for Your Professional Reading
on Global Reach and Air Mobility

Dr. DaviD R. METS

Editorial Abstract: Since fighters and bombers get most of the attention in our Air Force,
where can an officer go to learn about the equally important topic of air mobility? In the lat
est installment of his popular “fodder” series of articles, Dr. Mets gives an excellent synopsis
of the history of air mobility and provides another useful reading list for more in-depth study.

OR SOME YEARS now, Aerospace Power
Journal has published a series of arti-
cles designed to provide tools for Air
Force mentors to employ in local ef-
forts to stimulate professional reading and
even writing.? Inspired by Col Roger H. Nye’s

The Challenge of Command: Reading for Military
Excellence (Wayne, N.J.: Avery Publishing
Group, 1986), a classic work designed to
achieve similar purposes for Army forces,
each article is designed to provide a brief
overview of the history and status of a partic-
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ular area of the Air Force’s core competen-
cies. Each one also includes a sampler list of
books that might enhance the reader’s pro-
fessional knowledge. Previous articles in the
series have dealt with air superiority, strategic
attack, airpower at sea, the Gulf War, and
World War Il in the Pacific. Here, we turn to
the subject of air mobility—the connection
between the logistical base in the homeland
and the soldier on the battlefield.

The article begins with a summary of air
mobility before Pearl Harbor and then takes
a quick look at how the aerial movement of
goods and people changed during World War
11, noting the existence of a dichotomy in the
culture of air transportation. In large part,
this story involves the evolution of distinct
subcultures into a single mobility culture that
has aspired to incorporate both efficiency
and combat effectiveness. One element con-
cerned itself with the logistical use of air
transport, and the other saw its primary role
as the employment of airlift aircraft for the
movement of forces directly into combat.
These two cultures coexisted under Military
Air Transport Service (MATS) and Tactical
Air Command (TAC) through the Eisen-
hower years and beyond.

Before the end of the 1950s, however, a
movement had begun—partly at the instiga-
tion of Gen William Tunner—to better distin-
guish military airlift from commercial avia-
tion. Combat became the most important
discriminator—airlift would go into danger-
ous, austere areas where commercial aviation
had no desire to tread. This resulted in a blur-
ring of the lines between tactical and strategic
airlift in a long effort to merge the two under
one command. The first step entailed the cre-
ation of Military Airlift Command (MAC) in
the 1960s, followed by the initial transfer of
tactical airlift forces from TAC to MAC in
the 1970s. No one had given much thought
to incorporating air-refueling functions into
MAC in the early years. But the consolidation
of lethal airpower in Air Combat Command
(ACC) in the early 1990s resulted in the
transfer of most tankers from the disestablished
Strategic Air Command (SAC) to MAC—re-
named Air Mobility Command (AMC) to ac-
count for the acquisition of the new air-refu-
eling function. The article then addresses the
status and future of air mobility at the dawn
of the twenty-first century and closes with the
customary sampler of books designed to en-
hance the professional study of air mobility.

An Air Mobility Timeline

1915 Aerial-resupply attempt during siege of Kut, Iraq
1918 Billy Mitchell’s plans for infantry drop

1919 First transatlantic flight—NC-4, US Navy

1923 First aerial refueling

1926 Founding of Air Corps

1929 Seven-day refueling flight of Question Mark-

1934 Airmail fiasco

1935 First flight of DC-3 (C-47)

1940 German airborne operations in Low Countries
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1942 Establishment of Air Transport Command (ATC)
1942-45 Hump operations supplying China

1943 Allied airborne drops in Sicily

1943 Airborne drops at Normandy, France

1944 Airborne drops at Arnhem, Netherlands

1945 Operation Varsity drops across Rhine River

1947 Founding of US Air Force

1948 Establishment of MATS

1948-49 Berlin airlift

1952 Founding of Civil Reserve Air Fleet (CRAF)
1956 First production model of C-130

1964 First operational C-141

1966 Army/Air Force agreement on theater airlift
1966 Renaming of MATS to MAC

1968 Aerial resupply at siege of Khe Sanh, South Vietnam
1973 Aerial resupply of Israel during Yom Kippur War
1974 Transfer of all C-130s to MAC

1990-91 Gulf War

1992 Disestablishment of SAC

1992 Establishment of ACC

1992 Renaming of MAC to AMC

1992 Transfer of C-130s from AMC to ACC

1997 Transfer of US C-130s back to AMC

1999 Air war over Serbia

Mobility and the Air Corps

Even before the airplane became a practical
proposition, dreamers envisioned movement
through the air—and immediately discovered
diverse purposes. From the beginning, they saw
the airship in multiple roles. It promised to be
much cheaper than a cruiser for scouting at sea
and seemed to represent a new mode of trans-

porting goods and people over long distances
and all sorts of obstacles, quickly and at a low
price. Even before the zeppelins came on the
scene, people speculated that a new kind of
warfare was at hand—bombardment from
above at very long ranges. Aircraft attempted
aerial resupply, with 50-pound sacks, at the
siege of Kut in World War I, and Billy Mitchell
had plans to deliver troops via parachute in
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Lt Gen Frank M. Andrews, here at the controls of a C-47,
commanded General Headquarters Air Force when Gen
Henry “Hap” Arnold was assistant chief of the Air Corps.
Andrews tried hard to have transports assigned to his
command so that his bomber and fighter units would have
mobility.

1919, but the end of the war prevented that—
fortunately for the troops.?

In the American interwar context, the mil-
itary did not do much with what has come to
be known as air mobility. The Air Service suc-
cessfully experimented with air refueling in
1923 and again in 1929.2 The Air Corps tried
to develop organic airlift to support the mo-
bility of its striking forces but did not get very
far in that age of austerity. It also experi-
mented with regular logistical runs by air to
improve mission-ready rates and lessen the
costs of inventorying high-value parts.*

World War Il and the Roots
of Air Mobility

Before the onset of war, the Air Corps did
most of the thinking about air transport—for
the Air Corps. But after Pearl Harbor, two
other major inputs emerged: mobilization by
the airline people for wartime service, and
our experience with the Luftwaffe’s airborne-
assault units, which prompted us to take ac-
tion.> The former event laid the foundation
for ATC, and the latter stimulated both the

British and American armies to follow the
Germans and the Russians into troop-carrier
kinds of operations. Notwithstanding some
giant fiascoes in the airborne experience and
generally sound air-logistics operations, both
modes of movement came out of the war with
powerful followings.® They led to two dis-
tinctly different cultures within the American
airlift tradition.

Air Transport and Troop Carrier

One can place much of the blame for the
wartime airborne fiascoes upon the inferior
technology of gliders. The helicopter made a
few appearances in the war, but not many
people foresaw its great utility in tactical air
mobility.” Most airmen felt that conventional
aircraft optimized for airborne delivery
would provide the most practical solution; for
example, the C-123 started out as a glider de-
sign to which engines were added. This line
of thinking led to the organization of dedi-
cated troop-carrier units assigned to TAC, en-
trusted with the primary mission of airborne
operations and aerial resupply and the sec-
ondary mission of logistical support.

Meanwhile, the other line of thinking re-
sulted in the organization of what came to be
known as a strategic airlift force—MATS. It
grew out of the wartime Air Transport Com-
mand (labeled “Allergic to Combat” by troop-
carrier wags) and assumed the stereotypical
burden of being just another airline. Within
a month of the creation of MATS (from
merging the old ATC and the Naval Air
Transport Service), the Berlin airlift com-
menced, adding a great deal of prestige to
the logistical use of air transport. Tunner,
then a major general experienced in the lo-
gistical world of the Hump operation, de-
ployed from MATS to Europe about a month
after the blockade began. He came home
with the major share of credit for the success
of the airlift, which had become an exercise
in scheduling and air-transportation effi-
ciency among well-developed air terminals.
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Maj Carl A. Spaatz, who became the first Air Force chief of staff in 1947, commanded a refueling experiment in 1929,
during which the Question Mark aircraft and its five-man crew stayed airborne for 150 hours.

The Emergence of Military Airlift

The Berlin airlift led to the notion that
sometimes the nonlethal forms of airpower
could directly achieve national objectives,
which helped greatly with the building of
MATS in its early years. The troop-carrier
function remained a part of TAC during
those years but only as a secondary mission in
a command dominated by fighter pilots and
some light-bomber crewmen. This force com-
peted with MATS for funding and other sup-
port. In those days, MATS flew the C-54, C-97,
C-118, C-121, and finally the C-135, all of them
designed for airline or air-transport opera-
tions. The exception was the C-124, designed
for Army mobility but flown by many other
commands (including troop-carrier units) as

well. Thus, the airline industry, feeling that its
profits were being undermined by the mili-
tary flyers, became another source of compe-
tition for MATS.® Meanwhile, TAC acquired a
number of airplanes optimized for airborne
and assault operations, including the C-82,
C-119, C-123, and, above all, the C-130 Her-
cules, built to TAC requirements at a time
when its design could benefit from the les-
sons of the Korean War.®

General Tunner spent the early and mid-
1950s in important assignments outside the
air-transport world but returned as the com-
mander of MATS in 1958. He had a hand in
stimulating the change of the institutional
culture from air transport to airlift, highlight-
ing the notion that the functions of military
airlift—particularly its important combat ele-
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The C-17, here deploying infrared missile countermea-
sures, can enter environments too dangerous and aus-
tere for airliners.

ment—were distinct from those of civilian
airlines. The military also moved away from
modified airliners to specialized airlifters
quite different from commercial craft—
specifically, the C-141, followed by the C-5
and then the C-17. All three exceeded the ca-
pability of commercial aircraft in terms of
going into harm’s way and operating in aus-
tere environments. The turboprop C-130 al-
ready had many of the design features of its
jet-powered counterparts, but the latter re-
tained the advantage in terms of size and
range. To a degree, these aircraft merged the
air-transport and troop-carrier cultures, but
that was far from complete. The new craft
also reduced the anxiety of the commercial
airlines and won important support from the
US Army.10

The establishment of CRAF in the 1950s
reduced the cost of military airlift and at the
same time also diminished the concerns of
the airlines. Since the government could not
afford to build an airlift fleet sufficient to

meet national emergencies, only to have
much of it remain on standby during peace-
time, it entered into an agreement with the
airlines. This arrangement held that, in re-
turn for providing additional airlift in emer-
gencies, the airlines would receive favored
status in the awarding of government con-
tracts during routine operations. CRAF
served only as insurance for many years until
it first mobilized for the Gulf War, during
which it provided vital service.!

However, civilian airlines might opt out at
crucial moments—witness the final evacua-
tions of Vietnam in 1975. Near the end of the
war, the Federal Aviation Administration’s re-
classification of South Vietnam as a danger-
ous combat area had the effect of canceling
the insurance of any civil aircraft operating
there. That, in turn, caused the airliners to
withdraw from the operation, and the entire
load then fell upon military aircraft and heli-
copters. In the Gulf War, insurance concerns
also limited CRAF’s activities in-theater—the
airliners could not operate at nighttime in
areas threatened by Iraq’s Scud missiles, for
example.?

The Consolidation of Strategic
and Tactical Airlift

General Tunner retired in 1960, and a strug-
gle ensued in the next decade and a half re-
garding the command and control (C?) of tac-
tical and strategic airlift. In general, the
strategic airlifters controlled MAC, the succes-
sor organization to MATS, and they seemed to
focus on the efficiencies that centralization of
like functions under one national command
might achieve. Their opponents generally con-
sisted of people associated with the old troop-
carrier culture and TAC. Tactical airlifters and
their theater commanders seemed to focus on
the effectiveness that arose from centralizing
the command of all kinds of airpower at the
theater level. This organic airlift, added to the
usual airpower order of battle, thus would give
theater commanders everything they needed
for the task of winning.



Meanwhile, the increasing use of helicop-
ters to do what tactical airlifters and gliders
used to do at the battlefield end of the
process diminished the potency of the troop-
carrier argument. This issue came to a head
in the middle of the Vietnam War (1966)
with an Army/Air Force agreement. In the fu-
ture, the Air Force would concede most heli-
copter functions to the Army, and the Army
would get out of the fixed-wing tactical-airlift
business by transferring its C-7 Caribous to
the Air Force.r® Since the Caribous did not
last long in the Air Force and since they were
not replaced with new planes, the transaction
represented another step away from the bat-
tlefield for the troop-carrier tradition.

All of this maneuvering made orphans of
the tactical airlifters, especially the C-130s.
Theater commanders wanted them for their
combat and logistical utility; MAC wanted
them for the sake of consolidating functions.
But they were not the primary systems in ei-
ther command. When ACC came on the
scene in the early 1990s, the tactical-airlift
units wound up there but soon returned to
AMC, which now wielded a functional unity
of command over all fixed-wing air move-
ment—except for some C-130 units assigned
to theater commanders for the task of con-
tributing to deterrence and winning the the-
ater battle.*

The Age of Air Mobility

Over time, the heyday of the strategic
bomber passed as ICBMs and submarine-
launched ballistic missiles became more prac-
tical and as the Soviet threat eventually disap-
peared. But the tanker portion of SAC
remained as vital to theater air warfare as it
had been to the bomber force—and even to
the airlift force itself by extending the range
of C-5s and air-refuelable C-141s and thus
overcoming the diminishing access to en
route stations overseas. Finally recognizing
the imbalance, in the early 1990s the military
created US Strategic Command, modified
the bomber force to better handle conven-
tional air-attack missions, and established
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The C-141 represented the technological side of the
transformation of MATS’s air-transport culture into
MAC'’s airlift mind-set. After encountering difficulties
with overflight and landing rights in the Yom Kippur War,
the Air Force modified the fleet for air refueling and
lengthened the fuselage to permit a greater payload.

ACC to prepare for all theater air-warfare
functions. But what about the tankers?

Most of the tankers were assigned to MAC,
now AMC, in order to include air refueling in
that command’s functions. But a new prob-
lem arose on the way toward merging the old
air transport and troop-carrier cultures. Hav-
ing resided in SAC for many years and having
become fully assimilated to it, the tanker
community now had to meld its culture into
AMC’s—and that took time. Sometime dur-
ing the process, the old designations of strate
gic and tactical airlift increasingly fell into dis-
use and were supplanted by intertheater and
intratheater airlift.

At least for the time being, creation of a
two-hatted position provided a solution to the
old C? problem. The Gulf War of 1991 in-
cluded a director of mobility forces (actually
known as the commander of airlift forces al-
though the later director did not actually
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A KC-135 refuels a pair of F-16s over Bosnia. The Air
Force has many of these aircraft, operational since the
1950s. AMC must eventually deal with the rapidly rising
cost of flying them, however.

command and also had responsibility for
tanker forces), a position that seemed to
work. In the Gulf War, that leader came from
MAC sources but worked directly for the joint
force air component commander for the du-
ration of the campaign. The Air Force tried
the same position again in the air war over
Serbia. This time the director of mobility
forces was collocated with the theater air
commander at Ramstein Air Base, Germany,
and worked for him, encountering little diffi-
culty (although one should remember that
neither of these campaigns involved a long,
drawn-out land battle).®

It fell to the director of mobility forces to
integrate the efforts of the strategic airlifters
with the tactical-mobility units. The functional
duality of the tankers further complicated the
job. Some of them were dedicated to build-
ing an air bridge from the United States to
the combat theater. The shooters would de-

ploy along that bridge, refueling in midair on
the way. Other tankers had to be dedicated
to a tactical task, that of providing prestrike
and poststrike fuel to the shooters and ex-
tending the on-station time of low-density/
high-demand assets such as airborne warning
and control system (AWACS) and joint sur-
veillance, target attack radar system (JSTARS)
aircraft. The tanker airlift control center at
Headquarters AMC controlled air refueling
along the air bridge. But in the air war over
Serbia, the combined air operations center in
Italy under the combined force air compo-
nent commander planned and controlled
the tanker force assigned directly to combat
support. Partly due to the uncertain duration
of the campaign, tanker planners of insuffi-
cient numbers and rank attempted to keep
up with the process. Ultimately, a tanker
colonel deployed to provide “top cover” for
the hands-on refueling planners and to serve
as the tankers’ representative to other ele-
ments. The planners, assigned to work for the
air operations center’s combat plans division
or combat operations division, developed a
process that was working relatively smoothly
at the end of the campaign. Recommenda-
tions emerged to make this tanker process a
part of doctrine, but some doubters argued
that it violated doctrine applied only in cir-
cumstances like Kosovo.'®

The mobility task became even more com-
plicated with the growth of the C-17 force,
which had a foot in both the strategic and tac-
tical worlds. It proved a mighty supplement to
the force, deploying units from the States to
the theater and at the same time participating
in such in-theater operations as the movement
of Task Force Hawk to the Balkans. Its direct-
delivery mode brought it closer to the battle-
field, a capability that seemed successful as of
the end of the air war over Serbia. As always,
though, the test was not definitive because that
conflict proved more permissive to airpower, of
far shorter duration, and presumably less
stressful to intertheater air-mobility forces than
a major theater war might be.



Air Mobility in the New Century

At the outset of the twenty-first century, air
mobility had come a long way since bundles
were dropped at Kut in World War 1. A new
technology had evolved that was unique to air
refueling and to both the strategic and tactical
forms of airlift. Accompanying doctrine had
also developed through the decades, and an
organization to apply these things to war had
matured. According to Eliot Cohen and
Thomas Keaney, the Gulf War demonstrated
that the United States led the world in air-
combat technologies, but many other coun-
tries also had fighters and missiles competitive
with America’s. But no one else had C? systems
like our AWACS and JSTARS, space systems,
and especially our airlift and tanker assets.
Keaney and Cohen assert that many years, even
decades, will pass before any state can hope to
build up a complete airpower system including
air mobility and C? assets that will rival that of
the United States. That superiority, they argue,
may empower the United States to sustain a pe-
riod of international peace and prosperity
longer than any in the past.t’

However, many people also argue that
America must take especial care to sustain
the mobility part of the system. The Army will
advocate robust ground forces,'® the Air
Force will certainly continue to favor combat
aircraft and space systems, and the Navy will
sponsor national power at sea. But only one
Air Force major command serves as the advo-
cate of air mobility—it is not the top priority
for any of the services. True, its commander is
also commander in chief (CINC) of US
Transportation Command, but that does not
seem to carry as much weight as do the geo-
graphical CINCs or service chiefs. Congress
does keep a wary eye on these capabilities for
various reasons. Still, the tanker fleet is nearly
a half century old, and a new aircraft is barely
on the horizon.*®

The bulk of the tanker fleet consists of
highly modified KC-135s, a design of the
1950s, but the reengining that produced the
KC-135R makes it much more capable than
the earlier versions. Although the fleet of KC-
10s is of much more recent design, these air-
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The modern Air Force uses both the flying-boom (above)
and probe-and-drogue (below) methods of air refueling.
The flying boom transfers fuel rapidly but can service only
one aircraft at a time. In contrast, the probe and drogue,
used by Navy aircraft, fuels too slowly for large bombers
but can accommodate multiple aircraft simultaneously.
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craft are relatively few in number. Because of
the KC-10’s size and impressive cargo-carrying
capability and range, during the Gulf War we
utilized many of them in the strategic airlift
role rather than in air refueling.?° Thus, in a
major theater war, we might feel compelled to
put the newest and largest tankers into the
airlift effort, leaving the air-refueling function
to the older KC-135Rs. However, two events in
the fall of 2001 combined to add urgency to a
tanker-replacement program and at the same
time make it more feasible.

First, the terrorist attack on New York and
the Pentagon on 11 September 2001 changed
attitudes in Congress toward defense spend-
ing. Moreover, it further depressed the mar-
ket for new airliners, which had the potential
effect of lowering the unit price of replace-
ment Boeing 767s configured as tankers. At
the same time, the Air Force was contemplat-
ing a dual-track program to use the same air-
frame to modernize platforms for its airborne
intelligence gathering and C? systems. Sec-
ond, Lockheed-Martin won one of the largest
contracts in acquisition history for the devel-
opment of its F-35, the joint strike fighter,
which further reduced the potential work-
load for the Boeing plants and threatened to
increase unemployment in their vicinities. Si-
multaneously, the first campaign of the war
on terrorism began in Afghanistan, whose dis-
tance from the United States and scarcity of
airfields complicated the problem. That situ-
ation obviously increased the strategic need
for both tankers and airlifters, adding to the
impetus. Consequently, many congressional
delegations renewed their interest in imple-
menting an early tanker-replacement pro-
gram—and in increasing the C-17 buy (also
built by Boeing). Japan’s and Great Britain’s
contemplation of new tanker programs and
Italy’s commitment to one might also lower
the unit cost for new Air Force 767s. The
combination of all these factors may make it
possible to replace the tanker fleet and add to
the C-17 fleet at a lower cost than would have
been possible a year earlier.?

The addition of the C-17 gave the strategic
airlift fleet a big boost in the number of ton

miles it can produce in a given day; indeed,
one C-17 is as productive as two C-141s. But
the commander of AMC himself has testified
that this reduces flexibility (e.g., one C-17
cannot be in two places at one time, but two
C-141s with the same aggregate payload can
operate on different continents).?? This be-
comes a factor because of the drastically cur-
tailed US presence overseas, the reduced
numbers of en route bases, the new Air Force
doctrine of air expeditionary forces, and the
new Army emphasis on lighter formations
that can be transported to overseas trouble
spots by air. All of this increases the demands
on the mobility part of the force, making it
ever more difficult to move lethal forces to
the scene of conflict on time and in shape to
halt aggression before it establishes too firm a
foothold. Seldom mentioned in the debates
surrounding the mobility function is the fact
that the C-130 design is as old as the tankers’
and that no new airframe is on the horizon.
In its direct-delivery mode, the C-17 can cer-
tainly pick up part of the load formerly
known as tactical airlift, but, again, the lim-
ited number of C-17s, compared to the total
number of aging C-130s and C-141s, limits
flexibility—especially at the theater level. Fur-
thermore, the C-141s will completely disap-
pear from the Air Force inventory by 2003.23

As noted above, efforts are afoot in Wash-
ington to do something about the overall ton-
miles-per-day shortfall by increasing the C-17
purchase yet again.?* But that helps the flexi-
bility problem only at the margin. Some de-
fense contractors are looking at possible de-
signs for a new theater airlifter,?> but as yet no
serious government program exists to bring
one on-line. As of February 2001, the Air Force
had plans to purchase 168 of the new C-130J
aircraft, a dramatic improvement over the
older Hercules but with a basic design that
still harkens back to the 1950s. Furthermore,
the first of these has gone to the weather-
reconnaissance mission, and others will re-
place some of the oldest C-130Es flown by the
Air National Guard and Air Force Reserve.?
The KC-10 could pick up some of the airlift
load in emergencies and could occasionally re-



lease C-17s for work in direct delivery, but, as
mentioned previously, we have only a limited
number available. However, Gen Charles T.
Robertson, former commander of AMC, re-
cently observed that foreign object damage
(FOD) could limit the utility of C-17s in direct
delivery.?” He also cited the C-5’s unreliability
as a continuing problem, arguing that reengin-
ing that airplane would improve its mission-
capable rate and relieve some of the pressure
on the C-17 force.?®

The issue of pilot retention creates pres-
sures in the air-mobility force, especially
AMC, whose airlift and air-refueling crews are
proficient in flying aircraft similar to those
used by the airlines.?® Commercial operators,
now in a growth mode, pay much higher
salaries than those earned by aircrews in gov-
ernment service. That concern, combined
with the high operations tempo in the mobil-
ity force (part of which is not included in the
air expeditionary force’s scheme to control
that tempo), makes the situation rather seri-
ous. However, the decline in airline travel
caused by the terrorist attack in September
2001 may change that.

The picture is not altogether bleak, how-
ever, for the AMC commander averred even
before Afghanistan that the command could
repeat its performance in Operation Desert
Storm, notwithstanding the limited number of
airframes and the difficulty in retaining pi-
lots.%® There is much more to the system than
just planes and pilots, important though they
may be. One such matter is increasing capacity.

Technology has enabled a global situational
awareness that underlies the centralization of
C? for all air-mobility forces in the tanker airlift
control center at Scott AFB, lllinois, thus in-
ducing efficiencies and increasing mobility ca-
pacity.3! Too, the new air mobility operations
groups at McGuire AFB, New Jersey, and Travis
AFB, California, can field a C? capability as well
as other services on the other end of the sys-
tem—at austere locations and other places al-
most anywhere in the world. This can occur on
very short notice, adding flexibility to the sys-
tem. The Global Air Traffic Management Sys-
tem, another gain under way through software
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The C-5, in service for 30 years, has mechanical diffi-
culties that cause a low mission-ready rate. Yet, this air-
craft is essential to the mobility business because of its
great hauling capacity and ability to handle outsized
cargo. The Air Force hopes to improve the C-5's relia-
bility by adding new engines and making other improve-
ments.

and hardware technology, provides for accu-
rate navigation; collision avoidance; and auto-
matic, instant position reporting anywhere in
the world. That system, in turn, permits a free-
dom of routing and direct flight from depar-
ture to destination, with enormous savings in
both time and costs. It also compensates some-
what for the limited number of both airlifters
and tankers.

One of the most distressing concerns in
Operation Desert Shield had to do with track-
ing cargo. The incompatibility of information
systems for supply and transportation and the
loss of in-transit visibility of cargo led to
major confusion at the airfields in the Gulf
region.® Some progress in these areas has re-
sulted in improved in-transit visibility with
commensurate savings in airlift and air refu-
eling because of a reduced need to reorder
parts and other goods.** All of that, com-
bined with hopes of eliminating the trans-
shipment that used to occur at the interface
between strategic and tactical airlift, could re-
sult in major improvements. If the C-17 can
indeed do everything and more than the C-141
could in the logistical end of airlift and if it
can replicate the C-130’s accomplishments
on or above the battlefield, then the Air Force
will enjoy enormous savings. We achieved
some good results in Albania during Opera-
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The venerable C-130, here making a low altitude para-
chute extraction system (LAPES) delivery to a forward
location, has been in production continuously since
1956. Much smaller but more numerous than the C-17,
the C-130 has its engines on the high wing, making it
less vulnerable to FOD when it operates on unpaved
runways.

tion Allied Force, but, admittedly, those fields
were not the most austere imaginable. As
noted, General Robertson has expressed con-
cern about FOD to C-17 engines®® that un-
doubtedly would worsen if the aircraft were
heavily used at even less-developed fields,
such as those used by C-130s and C-123s in
the Vietnam War. Conceivably, the Air Force
may pursue yet another follow-on to the C-130.
A new tactical airlifter presumably would be
smaller and less vulnerable to FOD than the
C-17. We should also have a sufficient num-
ber of them, at an affordable cost, to give mo-
bility commanders the flexibility they need to
complement the limited numbers of C-5s and
C-17s as the C-130 fleet diminishes.

As we have seen, another improvement
has to do with doctrine. During the Cold War,
we had one principal enemy—the Warsaw
Pact, a well-defined threat—and we forward-
based major forces to face it. Air-mobility
forces were important to Cold War strategies,
to be sure, but a certain stability led to per-
manent basing and a well-defined route struc-
ture, doctrine, and organization. With the
end of the Cold War, all of that changed.

As the attack on the World Trade Center
certainly demonstrated, the new threat is un-
certain, even its character—more entities
than just states are now possible adversaries.
Threats to our national security are dimin-

ished but still present, and our important in-
terests face many challenges, their natures
and locations uncertain. A huge drawdown in
the force structure followed the end of the
Cold War, and many of those remaining
forces withdrew to the homeland, where their
upkeep is less expensive and where they are
kept ready for deployment in any direction.3®
But uncertainty, combined with the reduc-
tion in forces, leads to great turbulence in the
lives of those who remain in service and
causes great difficulties in retention—not just
among crew members. Doctrine responded
by reorganizing the Air Force along expedi-
tionary lines (as opposed to permanent for-
ward deployment), a move clearly beneficial
to lethal combat air forces since their deploy-
ments would become much more predictable.
However, this action places considerable strain
on mobility forces.”

The lethal air forces are divided into 10 air
expeditionary forces (AEF) and arranged in a
schedule for deployments that will send two
forces forward at a time (if needed). Each
consists of fighters, bombers, and C? aircraft
as well as other support platforms. Many of
AMC’s tankers and C-130s are permanently
identified with each of these AEFs. This is not
true of the strategic airlifters, however, which
will have to support all of them as the need
arises. For AMC the situation becomes espe-
cially complicated because of its heavy de-
pendence upon Reserve forces. Both re-
servists and their civilian bosses have a good
record of responsiveness, but they can be
pressed too far. AMC does realize some bene-
fit, especially among the tanker and tactical-
airlift units, in that their attachment to spe-
cific AEFs makes life much more predictable.
For the time being, the workload for much of
the remainder will remain heavy, but ulti-
mately that will level out and yield a more sta-
ble lifestyle for units not attached to AEFs.%®

So far, American mobility forces have suc-
cessfully developed the technology, doctrine,
and organization to cope with all challenges,
from Pearl Harbor right down to the present.
They have never enjoyed a top priority but
have sustained the flexibility they needed to



succeed in both wars and crises. The geo-
graphic CINCs and all the service chiefs have
come to realize that they cannot succeed
without the global reach of mobility forces.
Hopefully, that will lead to a balance that en-
ables our armed forces to get to the scene of
trouble in time and with a force sufficiently
large, capable, and sustainable to underwrite
our foreign and security policies.

Ever since World War 11, mobility forces have
shouldered the burden of living between the
worlds of logistics and combat. The favored
children of neither, they had to adopt charac-
teristics of both. From the beginning, the lead-
ership of mobility forces has faced the chal-
lenge of devising ways to prevent the
strategic-airlift culture from overwhelming the
troop-carrier tradition. It has sought to build in
as much air-transport efficiency as possible yet
preserve the traditional troop-carrier desire for
combat effectiveness. That tension goes all the
way back to the conflicting demands of George
Patton’s Third Army, which wanted C-47s to
haul its gasoline, and of the First Allied Air-
borne Army, which wanted them to deliver its
troops directly to the field of battle. One needs
to remember the imperative of cultivating the
combat character of mobility forces, which oc-
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curred when MATS transitioned into MAC. It is
also important to take the same view of the air-
refueling culture. Both cultures need to be ab-
sorbed and nourished, not overwhelmed, by
the mind-set of long-range airlift. Only in this
way can AMC sustain itself as something dis-
tinct from and more important than mere air
transportation.

As with all the other fodder articles in this
series, we close with a sampler for the air war-
rior/scholar—this one a list of 10 books on
air mobility. Two books provide an overview
of the subject, and the others should help
readers add “depth and mastery,” to use the
words of Col Roger Nye, the man who in-
spired the series. | do not mean to imply that
the list constitutes a definitive bibliography
on air mobility—only that it provides a start-
ing point for building a personal, profes-
sional reading program. This assumes espe-
cial importance for air mobility, which has
attracted very little attention in either the
media or academia; it is not even a favored
subject of the official history structure. Un-
fortunately, we have yet to assemble enough
literature on mobility to lay a foundation for
solid doctrine and strategy making.®® o

A 10-Book Sampler for Your Professional Reading on Air Mobility

Two for an Overview

The Military Airlift Command: A Short History, 1941-1988 by Roger D. Launius. Scott AFB,

I1l.: Military Airlift Command, 1989.

The author, longtime command historian for MAC, writes with great authority.

Airlift Doctrine by Charles E. Miller. Maxwell AFB, Ala.: Air University Press, 1988.

The only comprehensive work available, Miller’s book, written in a very short time, is based
on a massive amount of work. Unfortunately, it is now dated, having been published be-
fore the tankers came to AMC, and is biased in favor of intertheater airlift. We urgently

need a new version of this book.
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Eight for Depth and Mastery

Arnhem 1944: The Airborne Battle, 17-26 September by Martin Middlebrook. Boulder, Colo.:
Westview Press, 1994.

One of several books on the famous battle, Arnhem 1944 is readable and effectively conveys

the complexity and risks of large airborne operations.

Over the Hump by William H. Tunner. 1964. Reprint, Washington, D.C.: Office of Air Force
History, 1985.

A chest thumper written largely from the strategic-airlift perspective, Over the Hump is

nonetheless a primary source with which readers should be familiar. General Tunner com-

manded the Hump operations for the last 10 months of their existence, taking over the

Berlin airlift forces from Gen Joseph Smith a little more than a month after the blockade

began.

To Save a City: The Berlin Airlift, 1948-1949 by Roger G. Miller. Washington, D.C.: Air Force
History and Museums Program, 1998.

Among the most competent of the historians in the Air Force History and Museums Program,

Dr. Miller provides the best short treatment of the Berlin airlift. The author, who had access

to the former communist archives, bases this impartial book on the latest scholarship.

Tactical Airlift by Ray L. Bowers. Washington, D.C.: Office of Air Force History, 1983.

The author is a distinguished historian and a veteran tactical-airlift crew member from the
Vietnam War. A model official history, the book stands virtually alone in the field of academ-
ically sound historical studies of air mobility that have grown out of practical experience.

Revolution in Warfare? Air Power in the Persian Gulf by Thomas A. Keaney and Eliot A. Cohen.
Annapolis: Naval Institute Press, 1995.

Although this book does not dedicate itself to air mobility, a large part of it deals with air-

lift and air refueling, covering those subjects impartially and authoritatively. Written by two

distinguished scholars, Revolution in Warfare? grew out of the summary volume of the Gulf

War Air Power Survey.

So Many, So Much, So Far, So Fast: United States Transportation Command and Strategic Deploy
ment for Operation Desert Shield/Desert Storm by James K. Matthews and Cora J. Holt. Wash-
ington, D.C.: Research Center, United States Transportation Command and Joint His-
tory Office, Office of the Chairman of the Joint Chiefs of Staff, 1996.

In this work, US Transportation Command historians provide a good overview of the en-

tire strategic-transportation effort in the Gulf War. It covers airlift in about 50 pages but

does not address air refueling because the tankers were still a part of SAC at the time.

Passing Gas: The History of Inflight Refueling by Vernon B. Byrd. Chico, Calif.: Byrd Publish-
ing, 1994.

Aside from the works of airplane buffs, Byrd’s effort is the only commercially published

book on aerial refueling available in Air University’s library. Researchers must seek other

materials in periodicals, SAC histories, RAND studies, and so forth. The Air Force History

and Museums Program has contracted a book on the subject, but it will not see publica-

tion for some time. Engagingly written and illustrated by a former tanker crew member of
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the Vietnam era, Passing Gas is the closest thing we have to a general history of air refuel-
ing, including material on the British experience.

Anything, Anywhere, Anytime: An Illustrated History of the Military Airlift Command, 1941-1991
by Military Airlift Command, Office of History. Scott AFB, Ill.: Headquarters Military
Airlift Command, 1991.

Containing substantial material on both strategic and tactical airlift, Anything, Anywhere,

Anytime approaches authoritative status as a general history of airlift in America. Published

by the history office at MAC (now AMC), it appeared before the command acquired the

refueling function. An examination of its endnotes shows the heavy dependence of any
history of air mobility upon official sources, many of them unpublished. A new edition of

One for Good Measure

this book and its valuable appendices would be most worthwhile.

Air Force Doctrine Document (AFDD) 2-6, Air Mobility Operations, 25 June 1999.
Only 95 pages long, this document provides a clear overview of air mobility. It is available
from the Air Force Doctrine Center’s Web site at http://www.doctrine.af.mil.
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Aerospace Power
In Urban Fights

CarT TrROY S.THOMAS, USAF*
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Editorial Abstract: Urban warfare will
likely become the norm in future conflicts.
Captain Thomas’s description of this
challenging environment gives airmen a
perspective that may prove helpful in
winning the urban fight.

IRMEN KNOW THE urban fight.
Airmen of Fifth Air Force coordi-
nated Marine Corsair strikes in the
campaign for Seoul, Korea, in
1950. Airmen of Seventh Air Force struggled
through gloomy skies to put 500-pound
bombs on North Vietnamese army positions
in the citadel of Hue, South Vietnam, during
the Tet offensive in 1968. Desiring to avoid a
house-to-house fight in the streets of Beirut,
Lebanon, in 1982, Israel used airpower to be-
siege the Palestine Liberation Organization
for several weeks. Airmen of Central Com-

mand Air Forces applied decisive force in the
streets of Baghdad, Irag; Kuwait City, Kuwait;
and Khafji, Saudi Arabia, during the Persian
Gulf War in 1991. But since past achieve-
ments do not necessarily guarantee current
readiness, airmen need to review their urban-
warfare doctrines, techniques, and overall
readiness for the urban fight.

The changing character of American war-
fare necessitates this new look. All services are
engaged in the transformation to a more ex-
peditionary, technologically sophisticated
force capable of achieving national objectives
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without destructive, bloody force-on-force en-
gagements.! It means applying our strengths
against an adversary’s vulnerabilities to attack
his centers of gravity directly and with in-
creased discrimination.? Among our many
joint-force strengths, aerospace power stands
out as highly relevant to this “asymmetric
force strategy” and is increasingly relevant to
the urban fight as well.

This article aims to enhance the thinking of
airmen and their leaders about how to apply
aerospace power in urban warfare.? It is not di-
rectly about strategy, tactics, techniques, or pro-
cedures. Rather, it adds to those areas with an
operational focus on control—the ability to
dominate an adversary’s influence over strate-
gic outcomes.* This article acknowledges the
good work on tactics and technologies begun
by the joint force in recent years but bemoans
the persistent inadequacy of operational con-
cepts. It builds on the concept that urban war-
fare is not just a mission or task but terrain
that is complex and demanding. The urban-
warfare battle space has two uniquely chal-
lenging components: people and infrastruc-
ture. This is the environment that airmen
must be ready for in the future.

Urban Future

Airmen will fight in cities, which are integral
to operations across the spectrum of conflict
for two principal reasons: urbanization and
strategic value. Both of these areas are increas-
ingly important factors for the future, when, as
we anticipate, the level of conflict will increase
in cities as it takes on a variety of forms.

Urbanization

Although rapid urban growth by itself may
not make the case for the inevitably increas-
ing frequency of urban combat, as the argu-
ment goes, clearly growing urbanization on a
global scale has important implications for
warfare. People have been migrating to cities
for centuries, primarily for socioeconomic
reasons. In the industrial and postindustrial
eras, cities have become centers for economic

growth.® Yet, urban growth becomes a source
of instability and potential conflict when its
rate surpasses the capacity of government to
provide for the basic needs of its residents.
Decaying cities often portend the failure of a
state. According to the United Nations Pop-
ulation Division, virtually all the population
growth expected from 2000 to 2030—2 bil-
lion persons!—will occur in urban areas.” Of
this, 1.9 billion persons will be added to
urban cities of the developing world. When
city governments and economies cannot keep
up, the result is relative deprivation, social
tension, and, ultimately, collective violence.

Potentially more important for airmen is
the way urbanization is occurring—ad hoc
and out of control. One sees the most dra-
matic growth in the “million cities,” those
with populations between 1 and 10 million.
By 2015, there will be 516 such cities, com-
pared with only 270 in 1990.8 But these cities
generally do not receive priority for limited
state resources.® Moreover, growth does not
occur in the city’s core but along the fringes,
resulting in urban slums beyond the reach of
government. As seen on the periphery of
Delhi, India; Karachi, Pakistan; or Cairo,
Egypt, this new urban sprawl constitutes its
own highly complex system whose links to the
industrial core are minimal at best. In
essence, they exist next to each other but
rarely interact. Therefore, rapid urbanization
in developing countries results in a battle-
space environment that is decreasingly know-
able since it is increasingly unplanned.

Strategic Value

In addition to the fact that urbanization en-
genders social conflict, airmen will fight pri-
marily in cities because cities have strategic
value as a function of location, symbolism,
and power.1° Cities sustain populations due to
the proximity of resources and lines of com-
munication (LOC) that are vital to economic
prosperity. Istanbul, Turkey, straddles the
Bosporus Strait; Seoul, South Korea, hugs the
Han River; and Singapore guards the Strait of
Malacca. As hubs for air, land, and sea travel,
cities can rarely be bypassed, particularly if



operations require the movement of military
and/or humanitarian supplies into and
throughout a region. The urban port in Mo-
gadishu was essentially of strategic value in
the dissemination of relief aid during Opera-
tion Restore Hope in Somalia.*

Strategic value can also stem from cultural
relativity, whereby cities symbolize national
identity that transcends their socioeconomic
role. A city’s symbolism derives from its cul-
tural, religious, political, and social impor-
tance—it is psychological, implying the
salient role of information operations in the
urban fight. Given the link to identity, control
often becomes the object of struggle, even
when costs are excessive. US marines and
South Vietnamese soldiers fought desperately
to retake Hue, the cultural and educational
heart of South Vietnam. The symbolism
draws in conventional forces in wars between
states as well as nonstate actors during civil
wars. Insurgents, terrorists, and criminals
thrive in the symbolically target-rich urban
environment. Some of the darkest days of the
conflict in Northern Ireland involved the
Irish Republican Army’s bombing campaign
in London during October 1981.12

Most significantly, cities are centers of
power, growing geometrically in economic,
political, and economic importance. They are
often seats of government, commercial epi-
centers, industrial backbones, and informa-
tion hubs for states, regions, and even non-
state actors. Controlling them brings ready
access to resources, technologies, informa-
tion, and the population. As such, urban sys-
tems or elements thereof qualify as Clause-
witzian centers of gravity.!* Due to this
powercentric nature of cities, US military in-
terventions have often focused on them, in-
cluding Mazar-i-Sharif, Afghanistan; Panama
City, Panama; Port-au-Prince, Haiti; and
Kuwait City.** As the culturally symbolic cen-
ters of economic and political power grow in
size, number, and strategic importance, so
will they more likely be embroiled in accom-
panying urban fighting.

SLUMLORDS 59

Urban War Fighting

The urban fight will challenge the courage
and skill of airmen. If aerospace power is to
win this fight, airmen must understand the
nature of urban combat as a subset of urban
operations characterized by demanding war-
fighting rules.

Urban Operations

Airmen engage in urban warfare when two
criteria are met: (1) they plan and execute
operations in an area dominated by man-
made features and noncombatants (Sarajevo
counts; the Serengeti Plain does not),* and
(2) they apply lethal and nonlethal aerospace
power against an adversary often bent on
their elimination. Although it sounds oxy-
moronic, the second criterion highlights non-
lethal force as a means to enhance lethality as
well as minimize collateral damage. More-
over, physical presence is not necessary for
engagement in urban operations. For exam-
ple, airmen of the 352d Special Operations
Group, Royal Air Force Mildenhall, United
Kingdom, engaged in urban combat in 1996
when they planned the noncombatant evacu-
ation operation for Monrovia, Liberia.

Urban operations are a subset of all mili-
tary operations because they represent an en-
vironment—cities—rather than being just a
single point along the spectrum of conflict.
The two distinguishing features of cities—
people and infrastructure—are instrumental
to military action in major theater war
(MTW) as well as military operations other
than war (MOOTW).%¢ Although many urban
operations since 1990 have originated as
MOOTWs, aerospace doctrine correctly asserts
that “a distinct characteristic of MOOTW is
the ever-existing possibility that any type of
MOOTW may quickly change from noncom-
bat to combat.”?” Situations deteriorate!

War-Fighting Rules

Relevant aerospace-power functions as well
as the level and scope of required force may
shift across the spectrum of conflict, but
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most urban-combat situations share several
operationally significant characteristics.
Among the lessons pertaining to the nature
of urban warfare, sensitivity to civilian casual-
ties and restrictive rules of engagement (ROE) are
of particular relevance.*® Their importance
derives from our emerging asymmetric force
strategy and the concentration of people
and property, which makes force application
far more complex in terms of the laws of
armed conflict.*®

In the urban fight, the density of people
and property magnifies caution and necessi-
tates adherence to the maxim “how we fight
can decide victory.” Although sensitivity can
restrain action by US forces, it also argues for
the prominent role of aerospace power,
wherein our core competencies—particularly
precision engagement—rise to the occasion.
Depending on the circumstances, precise air-
power can be less destructive than imprecise
land power and, therefore, valuable to the
urban fight. In the urban battle space, ROEs
are primarily intended to minimize civilian
suffering and collateral damage—we do not
destroy the city to save it. Rules dictate when,
where, against whom, and how we use force.?
Urban-warfare ROEs adhere to international
law and are no different inside than outside
of cities, just generally more difficult to com-
ply with. Recent experience, however, has
shown that airpower can be the method of
choice in sensitive circumstances demanding
minimal collateral damage and minimal risk
to friendly forces. During Operation Desert
Storm, the air campaign known as Instant
Thunder embraced an “absolute minimum of
civilian casualties and collateral damage” as
part of its concept of operations.? It began
with intense, near-surgical strikes in a very ur-
bancentric environment of downtown Bagh-
dad, providing a positive perspective of air-
power with respect to urban-combat ROEs.

The implications for airmen are critical. Re-
strictive ROEs can increase risk, chiefly at the
tactical level, while a reduction in risk can in-
crease the chance of collateral damage. Given
the extreme difficulty of identifying hostile
forces from a standoff orbit in complex terrain,

even highly skilled rotary- and fixed-wing pilots
place ordnance off the mark, striking danger-
ously close to friendly positions and hitting un-
intended targets.?> Therefore, close scrutiny of
target lists prior to inclusion in the air tasking
order, particularly targets located in the urban
battle space, has become a pervasive feature of
conflict since Vietnam. For example, during
Operation El Dorado Canyon in 1986, airmen
had to conduct redundant identification of ter-
rorist-related targets near Tripoli, Libya, to
avoid collateral damage.?® Similarly, ROEs for
the planned invasion of Port-au-Prince re-
quired that all air strikes be direct and ob-
served.?* Restrictions in each case came not as
a consequence of the urban character of the
terrain, but the urban environment com-
pounded the complexity of the fight under
such ROEs.

Urban Battle Space

Airmen must have battle-space awareness
in order to attain operational success. Under-
standing the urban setting is tough, given the
complex and diverse nature of the environ-
ment. We need a framework that embraces
the diversity of cities but in a manner that
has actionable, operational significance. The
framework offered here entails a systems ap-
proach in which subsystems interact to create
a continuum with modern cities at one end and
primitive cities at the other (table 1). Adding
the type of threat faced by airmen results in a
framework that has real consequences for the
way we fight.

Systems Approach

The urban battle space is a system.?> One can
understand cities as a set of interrelated ele-
ments interacting as whole cities interde-
pendent with the environment—cities are not
islands. Rather, they are connected to a sur-
rounding mixed terrain or rural setting
through permeable boundaries and LOCs, a
fact having much significance to urban air-
power strategies, operations, and tactics. With
a systemic perspective, airmen should better
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Table 1
Battle-Space Framework

Threat Type
Modern

Conventional Force

Unconventional Force

orient their thinking to relationships and pat-
terns of activity rather than static objects or
individual events in time and space. A systems
approach recognizes that complex, interact-
ing urban factors, including the relationships
of human activity, intersect at key nodes. The
more decentralized and unconventional the
enemy, the more difficulty in discerning the
nodes. The problem is compounded in the
sprawling peripheries. The dynamic complex-
ity of cities often means that relationships be-
tween cause and effect are difficult to discern
and that the effects of aerospace power may
be delayed in time.

Urban Space

The urban system is unique in that it consists
of five dimensions or spaces. First, the air-
space above the ground is usable to aircraft
and aerial munitions.?® Second, the supersur-
face space consists of structures above the
ground that can be used for movement, ma-
neuver, cover and concealment, and firing
positions.?” For airmen, the supersurface war-
rants special consideration since the enemy
can locate weapons such as surface-to-air mis-
siles or antiaircraft artillery there. Structures
also channel or restrict movement at the sur-
face. Third, the surface space consists of ex-
terior areas at ground level, including streets,
alleys, open lots, parks, and so forth.?® Fourth,

North Korean army in Seoul;
Chinese People’s Liberation
Army in Taipei, Taiwan

Leftist guerillas in Bogota,
Colombia; Islamic radicals
in Bishkek, Kyrgyzstan

City Type
Primitive
Russian army in Baku,

Azerbaijan; Indian army in
Karachi

Technicals in Mogadishu;
West Side Boys in Freetown,
Sierra Leone

the subsurface or subterranean level consists
of subsystems such as sewers, utility structures,
and subways.?® Although often overlooked, the
subsurface space is more exploitable than one
realizes because these elements exist as part of
a city’s planned infrastructure; therefore, they
have known relationships and nodes. The fifth
domain is the information space.

Urban System

Distinctions between modern and primitive
cities are a function of three subsystems: phys-
ical, functional, and social. All can exist in the
five urban spaces.

The physical subsystem consists of man-
made terrain. One argument holds that be-
cause “location, size, and materials making
up the physical components are recorded
and archived . . . that makes cities the most
understandable and militarily exploitable.”°
Yet, although this is true for urban areas
under government control, it is not always
the case in unintended slums of the develop-
ing world, such as Kabul, Afghanistan. Al-
though the relationships and nodes in these
slums are harder to discern, they still exist
within the context of a terrain that can be
sorted into rough zones with operational rel-
evance.

Terrain zones give direct insight into the
challenges for aerospace-power functions
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(fig. 1). The core is the heart of the city,
normally located at the center of the urban
area and home to the most important eco-
nomic, political, and social structures. The
boundary links the core to the periphery,
usually consisting of critical LOCs and a
mix of industrial, commercial, and residen-
tial structures. The periphery extends out
from the core, transitioning into the sur-
rounding landscape. The periphery can be
an orderly mix of functional areas or an un-
ruly sprawl that exceeds the capacity for
governance. LOCs intersect the areas and
serve as the locus for industrial and com-
mercial functions.

Periphery
Boundary
Core

Figure 1. Terrain Zones

Critiques of the applicability of aerospace
power focus on the challenge of operating
in the urban core. The density and height of
structures in the core create “canyons” with
deep shadows. LOCs limitations make com-
mand and control difficult and can mitigate
the effects of weapons, due primarily to high
attack angles.®! These critiques are valid,
particularly when the enemy is conventional
and dependent upon nodes at the core. It is

not as limiting, however, when one consid-
ers that only 1-3 percent of urban areas are
thus characterized. These zones dominate
in developed cities, where airmen are less
likely to fight.%? Modern cities tend to have
robust cores and peripheries, all under gov-
ernment control. Primitive cities tend to
have small cores and sprawling peripheries,
without government control. Many cities in
the developing world are dualistic, having
small, modern cores and unintended, prim-
itive peripheries.

The functional subsystem is vulnerable to
manipulation by aerospace forces. It con-
sists of the lifeblood networks of the city
that allow inhabitants to thrive and the
enemy to survive. The functional subsystem
includes services, transportation, communi-
cation, and utility networks that enable the
flow of resources. Modern cities have formal
subsystems characterized by centralized ad-
ministration, industrial or postindustrial
technologies, and identifiable links and
nodes. On the other hand, primitive cities
normally contain informal, decentralized
subsystems in which primitive or adaptive
technology dominates, and the network gen-
erally consists of patterns of individual or
small-group activity. Nodes are highly decen-
tralized or may not exist at all. The periphery
of Karachi, for example, is a seemingly end-
less sea of urban squalor. No blueprints exist,
and points of leverage in the system are not
readily discernable.?

The physical and functional character of
the urban battle space is irrelevant without
the human dimension—the social subsystem,
which includes a wide range of variables, such
as culture, demographics, religion, and his-
tory. At the risk of oversimplification, one can
divide the “human architecture” of cities into
three rough types: hierarchical, clan, and
multicultural 34

Hierarchical cities are those airmen
know best. They are characterized by a uni-
fied citizenry that lives according to agreed-
upon rules of interaction.3 The city consists
of chains of command that operate within
an accepted legal framework.’® Modern



cities are hierarchical. Most of the cities of
North America and Europe qualify, as do
many in Asia, such as Singapore; Kuala
Lumpur, Malaysia; and Tokyo, Japan. At the
opposite end of the spectrum are clan cities
of rapid urban growth and associated im-
poverishment.®” Relationships are governed
by loyalty and revenge. Restless young men
fight over limited resources and control of
the government. Desperation and anger are
core motivators, and they are alarmingly
persistent and resilient. Airmen who enter a
fight in a clan-based urban system will find it
difficult to distinguish friend from foe or to
identify patterns of activity and points of
leverage to manipulate. Clans dominate in
such primitive cities as Kabul; Kinshasa,
Zaire; Dushanbe, Tajikistan; and Lagos,
Nigeria.

Multicultural systems exist between these
extremes, in which “contending systems of
custom and belief, often aggravated by ethnic
divisions, struggle for dominance. They are,
by their nature, ‘cockpits of struggle.” "% Mul-
ticultural cities might contain the pressure
for conflict through a robust hierarchy, but
they cannot eliminate the struggle for power
among ethnic, religious, and/or criminal
groups. Clan-type interactions can gain mo-
mentum and drag the city into brutal vio-
lence. Jerusalem, Israel, is a good example of
a multicultural city that oscillates between
hierarchical order and clan-oriented conflict.
Sarajevo, Bosnia-Herzegovina, is an example
of a modern city that descended into a fac-
tional hell. Airmen must recognize that many
cities, indeed most, reflect both modern and
primitive areas existing side by side, as in
Lima, Peru; Mexico City, Mexico; and Bei-
jing, China.

Threat

The threat is an indispensable component of
the battle space. We complete our framework
for it by considering two general threat
types: conventional and unconventional.
The former usually has definable chains of
command, uses combined-arms tactics, and
employs more technologically advanced (or
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at least larger-caliber) weapons; examples
include the North Korean army and the
Chinese People’s Liberation Army.3° Al-
though capabilities vary widely, conven-
tional forces tend to fight in urban areas
with stiff defenses and muscular firepower;
they focus on holding terrain against an at-
tacking force.*

Unconventional, nonstate forces include
terrorists, criminal gangs, and warlords. Or-
ganization can range from centralized and
overt to decentralized and covert.*! Terrorist
and guerilla tactics dominate, and forces pri-
marily use light arms. More than conven-
tional forces, they challenge our under-
standing of objectives and values, use
military technologies in surprising ways, and
employ unpredictable operational concepts
and tactics.*2 Unconventional forces often
break the conventional war-fighting rules,
such as using noncombatants for cover and
concealment. Finally, these forces are not as
dependent on the urban system as their con-
ventional counterparts.

Battle-Space Matrix

Cross-referencing city type against threat pro-
vides a framework for developing operational
art and achieving operational effects (table 2).
Warfare in a modern city against a conven-
tional force plays to contemporary nodal
approaches for achieving direct operational
effects. Air Force doctrine, training, and
weapons are optimized for this fight. Warfare
in a primitive city against an unconventional
force, however, is more the domain of ground
forces conducting tactical engagements. Aero-
space power can achieve operational effects
here as well, but indirectly, through cumulative
attacks on key relationships (such as move-
ment patterns, personal exchanges, and fluid
assembly areas). Combat with a conventional
force in a primitive city or a fight with an un-
conventional foe in a modern city requires
combining nodal and nonnodal operational
concepts and effects. The real challenge for
airmen lies in fighting in cities such as
Karachi, where both city types and threat
types coexist.
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Table 2
Battle-Space Framework

Threat Type

Modern

Conventional Force

Unconventional Force

Nodal Attack;
Direct Effects

Nodal and Nonnodal
Attack; Direct

City Type
Primitive
Nodal and
Nonnodal Attack;

Direct and
Indirect Effects

Nonnodal Attack;
Indirect Effects

and Indirect Effects

Urban Art

When joining the urban fight, airmen can
benefit from discerning elements of opera-
tional art vital to achieving effects that will ac-
complish command objectives. Due to the
unique nature of war fighting in the urban
battle space, operational art involves the fu-
sion of principles of war and principles of
MOOTW (table 3).

Table 3
Principles of War and MOOTW

War MOOTW
Obijective Obijective
Unity of Command Unity of Effort
Security Security
Offensive Restraint
Mass Perseverance
Maneuver Legitimacy
Economy of Force

Surprise

Simplicity

Operational art, regardless of the environ-
ment, is the process of planning and sustaining
operations to meet strategic objectives.*® The
keys to effective operational art in the urban
battle space are matters of contention, suggest-
ing a need to return to the principles that
guide operations, regardless of the level or en-
vironment. Both joint and Air Force doctrine

distinguish between principles of war and princi

ples of MOOTW. Yet, when airmen operate in
the urban battle space, they must appreciate
that this is an artificial distinction. Urban fights
almost always include both. Gen Charles C.
Krulak, former USMC commandant, discussed
the spatial proximity of strategy, operations,
and tactics in urban combat using the term
“three-block war.”* Similarly, there is a conflu-
ence of the principles of war and the principles of
MOOTW in the urban environment, requiring
the fusion of each. As seen several times
around the world within the last decade, peace-
keeping can escalate to combat, and theater
war can involve refugees.

Fusing principles is not an intractable prob-
lem unless airmen cling to the idea that MTW
and MOOTW are mutually exclusive. Three
principles of each have the same basic purpose,
and eight principles of war can be shaped by
the remaining three MOOTW principles (see
table 3). The challenge lies in linking an un-
derstanding of principles from an airman’s
perspective to our knowledge of the urban bat-
tle space. For example, the intent of both unity
of command and unity of effort is to unite efforts
to accomplish objectives. In the urban setting,
these principles involve the centralized control
of military forces and the building of consensus
among nonstate actors. Given the multimission
nature of the battle space, centralized control
and decentralized execution of aerospace
power are especially vital to prevent fragmen-
tation and dilution of effects.*® Security enables



freedom of action in both MTW and MOOTW.
One must extend this principle in the urban
environment to include protecting forces, non-
combatants, civilian agencies, and information
from potential adversaries.*®

The remaining principles of war are tem-
pered by the three remaining MOOTW princi-
ples.4” The MOOTW principle of restraint, for
example, essentially embraces the war-fighting
rules. The inherent flexibility and versatility of
aerospace power allow airmen to increase or
relax restraint, based on command guidance.
The development of measured firepower (scal-
able munitions) and nonlethal capabilities will
increase versatility. Concurrent, ponderous ef-
forts to negotiate cease-fires or impose sanc-
tions during protracted urban fights, for exam-
ple, will require airmen to be “patient, resolute
and persistent.™® Aerospace power can perse
vere. As clarified in Air Force Doctrine Docu-
ment (AFDD) 1, Air Force Basic Doctrine, aero-
space power’s “inherent exceptional speed and
range allows [sic] its forces to visit and revisit
wide ranges of targets nearly at will.”*® Airmen
do not occupy terrain—they dominate space
and time. During Operation Provide Promise,
airmen airlifted or dropped humanitarian-
relief supplies in Sarajevo with perseverance
over a three-year period, simultaneously ma-
neuvering through the battle space and mass-
ing effects.® Finally, legitimacy enhances the
amalgamation of objective, mass, and economy
of force in the urban aerospace fight. With in-
ternational interest and coalition efforts in ac-
tivities from MTW to MOOTW, airmen are
called upon to provide what is increasingly
considered the most legitimate means of in-
tervention, due largely to airpower’s speed and
precision.

The principles are a guide, not a checklist.
They are interrelated, not exclusive. Fusion
results in “universally true and relevant” prin-
ciples that form a more lasting basis for oper-
ational art in the urban fight.>!

Urban Effects

Aerospace power produces effects to
achieve objectives based on operational art.
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The core effect airmen should pursue in
urban warfare is battle-space control. All other
effects spring from the overarching, desired
outcome of controlling the urban battle
space to enable freedom of action by the joint
force as well as critical state and nonstate ac-
tors.52 Control is directed against the subsys-
tems and threats of the battle space. Effects
will be realized by existing functions of aero-
space power, directly or indirectly, depending
on the character of the battle space.

Full-Spectrum Effects

In MOOTW, airmen assert control over a de-
teriorating situation by channeling crowds. In
MTW, we achieve control over an enemy by
isolating him from reinforcements. The most
important subeffects are revealed by history
and embraced by contemporary joint doc-
trine, but only for MTW. Even though effects
are equally relevant to MOOTW, joint and
service doctrine neglects to discuss them, fo-
cusing only on types of operations. The mul-
timission nature of urban operations and the
asymmetric force strategy demand a focus on
effects across the spectrum of conflict.

Currently, war-fighting doctrine identifies
five effects: isolating, retaining, containing,
denying, and reducing.5® Of these, isolation
of the adversary is consistently identified as
paramount to operational success. A Marine
Corps study of 22 urban battles in the last cen-
tury revealed that “even partial isolation of
the defenders resulted in attackers enjoying a
success rate of 80 percent.”> Isolation is
equally valid in lower-intensity operations.
Aerospace power sought to isolate Somali
warlord Mohammed Farah Aideed by con-
ducting counterinformation missions against
his Radio Mogadishu broadcasts.>®

MOOTW operations can also be refined to
reflect an effects-based approach to urban
combat. For example, strikes and raids are in-
tended to “inflict damage on, seize, or destroy
an objective.”%® Seizing and destroying are the
effects! Recasting each of these types of oper-
ations results in such effects as disrupt (Iraqi
armored forces en route to Khafji); restrict
(Liberian rebels from reaching landing zones
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used in noncombatant evacuation operations
in Monrovia); recover (downed airmen or in-
jured soldiers in Mogadishu); evacuate (em-
bassy personnel in Tirana, Albania); and
demonstrate (Operation Vigilant Warrior to
Kuwait) (table 4).

Table 4
Operational Effects

Reduce Isolate
Destroy Seize

Deny Confiscate
Delay Enforce
Disrupt Recover
Retain Evacuate
Detain Protect
Contain Demonstrate
Restrict Assist

Direct and Indirect Effects

The battle-space matrix clarifies whether or not
one can obtain operational effects directly or
indirectly. Direct operational effects result im-
mediately in time and space from the applica-
tion of aerospace power.>” They occur more
readily as a result of actions against modern
cities and conventional threats due to the ro-
bust availability of key nodes and the more ex-
plicit nature of relationships. Also, knowing the
relationships between subsystems allows one to
predict effects more accurately.

Indirect effects flow out of direct attacks
but are delayed in time or removed in space.
These effects are more difficult to predict,
given the highly complex nature of the con-
nections between subsystems and threats.
One can also achieve operational effects in-
directly as the result of cumulative tactical ef-
fects. One may need to use this approach in
primitive cities against unconventional ene-
mies due to the lack of knowledge about sub-
systems. As previously asserted, both the sys-
tem and the threat exist outside government
control and may actually be nonnodal, fea-
turing unpredictable, inconspicuous rela-

tionships. Microwave towers were not essen-
tial to command and control in Kigali,
Rwanda, during the civil war of 1994. Rather,
hundreds of thugs and small gangs with ra-
dios operated out of shacks and trucks.
Achieving operational effects through cumu-
lative tactical engagements does risk return-
ing to attrition-style warfare if one assumes
that only ground forces can successfully mass
effects at the tactical level.

Using speed, range, flexibility, and preci-
sion, airmen employ the functions of aero-
space power to achieve operational effects.
Every function is worthy of thorough analysis,
given the important contribution it can make
to the urban fight. Air refueling enables
counterair missions to achieve enforcement;
navigation and positioning enable strategic-
attack missions to destroy targets; special-
operations employment can protect or de-
tain individuals; and combat search and
rescue can recover and evacuate personnel.
Research has revealed that four functions are
vital to urban fights: intelligence, surveil-
lance, reconnaissance, and counterland op-
erations.® Airmen fight for desired effects
through aerospace-power functions that are
currently optimized against the modern
cores of Belgrade and Baghdad. These same
functions can get the job done in the slum
peripheries of Khartoum and Kabul only if
airmen know the nature of the battle space
and its implications for effects.

Closing

There is a strong historical record of aero-
space power in urban fights, but the future
demands even more awareness of the urban
system and innovative approaches to using
aerospace power in cities, based on the chang-
ing quality of American warfare. Airmen can
apply their asymmetric strengths in the urban
setting if they learn the war-fighting rules, un-
derstand the battle space, and embrace the
basic elements of operational art and effects.
Thus equipped, airmen can win in concrete
downtowns as well as clapboard slums. o
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Reflections on the 1972
Antiballistic Missile Treaty

and National Missile Defense

Ma) Mark A. Ruse, USAF

withdrawal means for the future.

Editorial Abstract: The United States recently announced its withdrawal from the
Antiballistic Missile Treaty. Major Ruse’s examination of how the treaty restricted the
development of our national missile defense system helps us understand what the

ID THE 1972 Antiballistic Missile

(ABM) Treaty hinder American

military capability, threaten inter-

national strategic stability, or en-
danger the safety and welfare of our nation
and its citizens? Clearly, the Cold War strategy
of mutual assured destruction (MAD) be-
tween the United States and the Soviet Union
played a critical role in strategic stability and
the prevention of global nuclear war. People
saw the ABM Treaty as the cornerstone of
MAD, but more than a decade after the fall of
the Berlin Wall and the collapse of commu-
nism, we find numerous and divergent legal,
political, and personal views on the ABM
Treaty and its impact on our national security
strategy. On 13 December 2001, President
George W. Bush announced that the United
States would pull out of the treaty. In light of
that announcement, it is important to reflect
on the various legal, political, economic, and
military circumstances surrounding this deci-
sion if we are to understand the implications
it has for our present situation.

In the context of international law, the
1972 ABM Treaty contributed significantly to
the rapidly expanding legal discipline of war-
fare in space. Support of the treaty rose to na-
tional relevance and concern following the re-
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lease in January 2001 of the report of the
Space Commission, chaired by Donald Rums-
feld prior to his becoming secretary of de-
fense. After its six-month investigation, the
commission concluded that “the security and
well being of the United States, its allies and
friends depend on the nation’s ability to oper-
ate in space.”™ The national security strategy
even stated that “the ABM Treaty remains a
cornerstone of strategic stability and the U.S.
is committed to continued efforts to enhance
the Treaty’s viability and effectiveness.”?

The ABM Treaty clearly had a prominent
influence on the national military strategy
and an expanding legal influence on future
space warfare. The original treaty, however,
focused on a much more limited role. As de-
signed, it severely limited the deployment,
testing, and use of national missile systems
designed to intercept incoming strategic or
long-range missiles. Interestingly, the treaty
banned a technology that did not even exist
in 1972. Specifically, it outlawed national mis-
sile defense (NMD) systems in the United
States and Soviet Union but did not limit de-
velopment and deployment of theater missile
defense (TMD) systems. In the midst of the
Cold War, with the two superpowers dominat-
ing global military might, the bipolar treaty
was adopted to avert a possible nuclear war
and curb the nuclear arms race. Logic held
that if each nation remained defenseless to a
nuclear attack and if nuclear retaliation to a
first strike were guaranteed, then neither na-
tion would have any motivation to consider
launching a nuclear strike. The treaty codi-
fied MAD, which prevailed until the fall of
communism and dissolution of the Soviet
Union in 1991. Today, it seems ironic and
contrary to logical thinking that any nation,
especially a superpower like the United
States, would agree to remain defenseless in
hopes of maintaining strategic stability. For
whatever reason, the two countries avoided
nuclear world war, and MAD prevailed
throughout the Cold War. Yet, the idea of de-
veloping and fielding antimissile missiles
began as early as the 1950s, and President
Ronald Reagan formally promoted it in 1983

with his quest for a “peace shield” to render
nuclear weapons “impotent and obsolete.”

In an idealistic world, Reagan preferred nu-
clear disarmament to achieve nuclear stability,
but, realistically, he understood that retaliation
would continue to influence world relations.
From the beginning, he intended his Strategic
Defense Initiative, derisively termed “Star
Wars